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In 1941, thadlate Dr. HI H. Remmers, (then Director of Divisibmof Educational
Reference'at Purdue University, first prqp6sed a program tq survey the attitudes;
beliefs, and behavior of American youth. The objecjives of continuous inventory.
were 'stated as follows:

.

1..(to serve as a guide f6r evaluating the process 'of education,

2. to serve. as a catalytic agent and revitalizing4forA,
. ,

3. to the extent that dependable trends were obtained, to plan effectively
for the'future with extrapolations of stch trends as a basis,

4. to serve as a vantage pqint from which to, explore the origins, the
factors that change; make.and unmake attitudes, interest, wants, and
fieeds of youth,

:5. to serve as at least a s rting point for more effective community
integYation (notjust relatively small geographic areas but the nation
and'ultimately-the world community),

6. to make 'possible positive contributions to social psychology with
respect to content, research methodology, and theory.

1 ,
.

Editorial Staff: A. C. Erlick, Editor; A. R. Starry, Associateqditor;
Consultant: R. IR. Bentley, J. Derry, J. D. Herron, J..B. Kahle,
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Marjorie Cree
Mary Jo Ford
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James Hodson

DorothJones
'Geri Kent
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Joyce Scrivnei
Ceola Shelton
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and Engineering Education Research S dies; part of the Department of Freshman
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Factors Influencing the Science Career
Plans of High School .Students
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Abstract

This is a study of the career glans of high schopl students. The-primary
purpose of the study is to provide information.on 614 reasons why high school
students do,'ar do not, choose to pursue sci1ce careers': The objectives of
thissurvey.are: (1) to determine the educational' and occupational'aspitations-

r\of high schdotstudents, i2) to'relate,present school experiefices.to expectations
of varying edtcational and work context's, and-() to'relate parents). influences
to career expectations.

During the spring semester of 1975, the PurdUe-Opinion Pane}, surveyed high
school students in public and\private secondary schools throughout the nation.
Poll 101 asked questions about several topics: educational levels, school
subjects, self-concepts, attitudes toward sex soles and science issues, career
inclinations and choices, work preferences, etc. The report of results is based
upon a national 'sample of 2000, stratified on the bail's of Cens6s data for sex;
grade in School, region of the .country, and rural-urban-residence.

The fdur school subjects taken by three-fourths or more students were:6
English, social studies, algebra, andbinlogy., Mates. were more, likely to take
and to like: mechanical drawing,'auto mechanics, physics, chemistry., and plane
geometry. Females were more likely'to take and to typewiiting, home
economics, and,bookkeeping. Non-white respondents were less likely than white
respondents to take: English studies, algebiiq and biology. Non-white
respondents were the least likely to take and to like: plane geometry, trigonom-
etry, and chemistry. Black females were the least, likely to like trigonometry,
plane geometry, and-chemisty.

Half or more A the high school teachers,were reporttd to encourage post:
high school education and/Or training, creative or original work, and the building
of basic skills. Fewteachers were reported to tell students that science course
work is'difficult.

-
%

Of all respondents to Po11.1.01% 497. reported.having given considetation to
4( a careerin science, mathematics' or Engineering (577. of the males and 417. of

thefemales). These science - leaning respondents were the most Likely to have
taken and to.like: algebra, plane geometry, trigonometry, chemistry, physics,
and mechanical drawing., These characteristics were also shared by science-
leaning respondents: (1) paOttite, especially fathers, had .pollegg educatiOn,
(2) academic achievement was high, (3) self-concepts of skills and abilities
were positive, (4) leisure reading level waft higher, (5), involvement in career
development activities was higher, .(6) school climate was reported as more
positive, (7) more poSitive attitudes were .beld.on 4emaie careertroles and
science issues, (8) more interest and parental suppdrt wss expressed for doing '
theoretical or research work, and.:(9) greater preference Was reported for the
Medical - biological and Engineering, Physical Science, Mathematics, and

p. Architecture Job families.
ti

'Of all the respondents to Poll 104- 51 reported.at khter st in becoming a
Scientist. Preference"for employment'in the future was report by 137. for the
Medical-biological and Engineering, PhysicaloScience, Msthematics, and Architecture
job families. When occupatiAS' expected for future employment were indicated, 197,
reported a choice in the Medicalttiologidal or Engineering, Physical Science, Mathe
MathematiCs, and Architecture job families.

'* Purdue University, West Lafayette, Indiana 47907

.
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Factors Influencing the Science-Career
Plans of High Schoof_Students

.'Arline C. Erlicls and William'K. LeBold

I. Problem

. .

Not very much is known about the factors instrumental in career decisions
for people-iggeneral. Thatinfcrmation presently available focuses primarily
on the career decisions of white males-. There is need to identify and to
remove the barriers to full utilitation of talent in science-careers.

?
Information that would help to identify and touAderstand the barriers to rcl,,ence
careers could be useful in making deCtsions about counseling needs, program

r-developtent,'or activities so that,not only white males but also females and
ethnic minority group members could reach theinpotential growth it career,
development. ,

This is a study of the career 'Plans of high school students. The primary'
purposegof the study is to provide information on the reasons why high school
students do, or do not, chooseto pursue science _careers. The objectives of
this sur&ey are: (1) to determine the educational and occupational aspirations
of high school students, (2)- to relate present school experiences to expectations
of varying educational and work contexts, ancl.(3) to relate parental influences
to career expectations. Information was obtained on several topics in Poll 101:

1. Educational levels: parents', students' expectations
.

'2. School subjects:- those taken, attitudes toward . .

3. Self-concepts: skins, abilities, activities and achievements -.,

i
4. Attitudes toward: ,sex roles, science issues
5. Science careers: 'consideration given toward entering, encouragement

received to enter, science-non-science career choices :`'
6.s Work preferences: parents' for children, students" own
7. Cajeer choices: job family most preferred, occupational choice

expected for future. ,
. . w (

.

Several questions were raised in this study:
,

1. What, are the effects of stimuli from school courses on career decisions
in science areas?

1
The word "science" is used in this° studyas a general term referring to

the following disciplines: the mathematical, physical, biological, medical
(but not clinical), engineering, and social sciences, and the history and
philosophy of science; also included are interdisciplinary fields which comprise
overlapping areas of two or more sciences (e.g., biciphysics, geochemistry,.
meteorology, and oceanography).

/
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2. What are the conditions which prodUte differential points- of view with
regard to science careers among various groups, e.g., females and minority
group members? Conditions to be examined are those within the school, within
the family, and within the student.

Whaiiis the interaction between attitudes toward science as a career and/
or behavior patterns which occur. simultaneously?

During.the spring semester 1975; more than 9,000 students in public and
private high schools in tg6 United Stites responded to Poll 101. Grades 10, 11,.
and 12 were surveyed. From the total returnd,,a sample 0'2000 was drawn, with
stratification to thatch the 1970 Census distributions according to sex, grade,
residence (rural--uirban), and geographic regions.' (See Section IV for procedures.)

II. Results

School Subjects
. lc--

Re'spopdents to PO11,101 were asked .to indicate which, of several highs ool
subjects they ha&taken and whether pr not they liked the subjecti (Item 12
-The four subjects taken most frequentlyby all'respohdents were:. English,
social studies, algebra and biology. (See Table 1.), These subjects were alsp
'among,the five subjects liked by most respondents to Poll 101. The data obtained
indicated that high school females-were less likely thin high school males to
take and to like plane geometry, trigonometry, chemistry, phydics, mechinical'
drawite and auto mechanics: Bigh. ,,school females were, however, more likely
than high school males to'take and tb like home economics, typewriting,' and
bookkeeping. .

*\
Table 1._ Attitudes toward,School SubjeCts

Taken/taking

`Subjects Total

, English 95
Socital Studied

Algebra
Biology -

Typewriting
Plane geometry
Art

Home Economics''
Band, orchestra
Chemistry '
Mechani&l Droving'.
Bookkeeping
Trigonoietry,
Physics
Auto Mechanics

88

80
78

63

'49

48
42

28

27

22

17

15

11

11

24 F

93 97

-87 89

80 ,`80

76 79

49. 7.7:

52 47

47 50

14, 71

29 30

30 23

38 6

12' 21

17 14

15 8

17 4

Like

Total m F
5h

65

63

53
62
55

34
49
42
28

28
27

24

18

17

20

'23

31
39

17

2,1

22

40

78

54
65

71

30,

54

65

32
25

13

30

15

12

13

Note: MI/data are perkentahps of res
some instances due to rounding errors,
2

All items referred to'in the text

t

\e I

ponsel.;. Responses may not total P00% lin
omissione6r multiple responses

cash be found in the APPENDIX.

I.

NA.
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Non-white respondents to Poll 101 indicated lower rates of access to

English, social studies, algebra, and biology'than did white respondents. Non-

white respondents were also less likely than white respondents to take and to

like plane geometry, trigonometry, and chemistry.

Female respondents to Poll 101 tended to like the'verbally-oriented subjectt
,(English, social studies, art, and music) while male respondents tended to like

:mathematics and physical science subjects. These results revealed especially

large sex differer!ces for some subjects; females reported liking: (1) English

by a ratio of 3:2, (2) typewriting by a ratio of 7:4, (3) bookkeeping (307.

to 177.),`and art (54% to 447.). On .the other hand, male respondents more
freouently'reported liking physics (227. to 127.), mechanical drawing by a ratio

of 3:1, and auto mechanics by a ratio of 3:1.

Attitudes toward school subjects were examined for relationships to grades,

college- non - college plans, and consideration. given to science careers. The data

obtained from Poll 101.reveated that, for nearly every subject, liking was more
frequently reported by respondents planning to attend college; those with
excellent grades, and those who had considered science careers for themselves.

Differential responsAes were noted in non-white attitudes toward school

subjects. American Indian respondents were the most consistent in reporting

dislike for nearly every4courid4 Trigonometry was the only'subject that was

disliked by:about equal proportions of non-white groups and hy non-white
respondents to a greater extent than by white respondents.

.

Teacher .Behaviors

In Poll 101, students reported several Behaviors which are typical of most

of their high school- teachers. c-Nearly six out of ten (597.) of the respondents

reported that most of theii'teachers do give' encouragement to consider education

and/or training beyond high sChool. 'Encouragement for post-high school education

or training increased in frequency of reports at grade eleven, and was greatest

for resOondents,with above average,qr higher grades. Half or nearly half of

the respondents (especially those with high grades) reported that most of their
teachers'do give encouragement to be creative and to build Visic skills. Very

few respondents (97.) reported that most of their teachers tell students that

science course work is difficult. About a third of the respondents reported
that most *teachers do encourage students to explore many choice's for post high

s ool plansr'dO offer'frequent opportunity to talk,with'teachers individually,

an do give students advice on what to do after fiigh school. On the-other hand,

only 07. of the'respondents reported that most teachers do encourage students

to tak mathematics courses; thoSe who did were primarily males (237 to 177.).

ong respondents. to Poll 101, females more frequently than males reported

that most of their teachers do encourage the building of basic skills, do
encourage students to be creative, do encourage the exploration of many choices
-for post high school plans, including further education and/or training.
Respondents planning to. go tocollege compared with those going directly to
work reported encouragemeht to consider post high school education and/or
training, to be creative, to build basic skills, to explore many career options,
and to take mathematics courses to a greater extent. College-bound respondents

also reported to a greater extent than those going directly to work that teachers
offer frequent opportunity for individual talks: Encouragement in these areas

was reported more.frequently.by.respondents having grades above average or

'higher compared to thosewith lower grades. In comparisons by ethnic groups,
white respondents reported encouragement more frequently for most of these areas
while non-white respondents tended to report more frequently that teachers

'VP



5
(1) give students advice on what to do after high school, (2) tell students
which jobs offer the best opportunities for males and for females, (3) tell
students in which courses males and females can expect to be most successful,
and (4) encourage Spanish American respondents in particular to take mathematics
courses.

Innovative Science Programs

In this' study, schools were described as high in innovative programs in'
science curricula if school personnel listed, as part of the-school curricula,,
three or more of the following science programs: (a) School Mathematics Study
Group (SMSG), (b) Physical Science Study Committee (PSSC), (c) Harvard-Project
Physics Course (HPP), (d) Chemical Education Material Study (CHEMS), (e)
Chemical Bond Approach Project (CBA), and (f) Biological Science Curriculum Study (BSCS).
Iti the Poll 101 national sample, 15.87. of the respondents werd in schools de fined
as high in innovative science programs. (See Table 2.) Those schools reporting
none of these science programs were described as traditional science program
schools; 56.87. of the respondents to Poll 101 were in schools defined as
traditional science program schools. Another 11.97. of the respowdents to Poll: 101
were in schools described as havingone or two of the innovative science programs.
The propOrtions of respondents to Poll 101 who were in innovative or traditional
science schools were similar to the proportions of schools halling these programs
as reported by Schlessinger, Howe, White, Chin, Baker, and Buckeridge (1973), in
a survey of 5,993 U.S. schools (29% had innovative programs, 68% had traditional
science programs). The Appendix of Po11101'offers comparisons by traditional
(None) and innovative (3+) science program schools for all questions in Poll 101.

Table 2. Estimates of Secondary School Innovative Science Programs

Science Programs

Poll 101 1975
4

Schools
3

Students

School Mathematics Study GroUp
(SMSG) 7.8 7'

Physical Science Study Committee
(PSSC) 13.2 7

Chemical Education Material Study,
(CHEMS) 13.9 9

Biological. Science Curriculum Study
(BSCS) 20.2 31

Harvard Project Physics
(HPP) 9.3 2

Engineering Concepts Curriculum
(ECCP) .8 1

Introductory Physical Science
(IPS) --, 2.3 . 22 '

Intermediate Science.Curriculum Study
(ISCS) * 1.6 7

129 2000

3

4

Data represent percentages of schools in the panel for Poll 101 ieporting ,

the.use of innovative programs in operation.
Data represent percentages of respondents in the Poll 101 national sample
repotting the use of inAovdtive science materials in courses.
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The results' from Po 01 indicated that schools with high innovative
science programs were probab in affluent communities, with greater numbers of
parents having one or more ye rs of college eduCation, and with students who
*ere high in academic ach ve nt and high in aspirations for their own post high
school education. In tta2ii nal science schools, fewer parents had education
at the post-secondary, level by a ratio of 1:2 when compared with parents in the
high innovative schools. For respondents in high innovative schools, reports of
each of the following were greater than those in traditional schools: (1) above

average grades or higher (59, to 507.)., (2) educational aspirations at the junior
college level or higher (697. to 587.), and (3) above average self-reports of
abilities: academic ability (517. to 38%), scientific ability'(267 to 187),
problem solving ability (33.% to,267.), andmathematics ability (377. to 317.).
The self-assessment reports of abilities are worth noting for the consistency
in direction, being higher'in each-ease in schools having innovative rather
than traditional science programs...,

There was no evidence in the Poll 101 results of differences between
respondents in traditional and in, high innovative science schools for any of
the following: (1) ethnic group, (2) for most courses taken or subjects liked,
(3) in participation in a National Science Foundation program or in entering
projects in-science fairs, (4) in drive to - achieve or in athletic, artistic,
mechanical, speaking abilities of in social_skills, and (5) in consideration
given to, and encodragemebt given to consider, a career in science, mathematics,
or engineerin . There was a tendency for respondents in innovative science
schools to to e and to like plane geometry and biology but not band or orchestra
when compared 4ith those in traditional science schools. Respondents from schools
having traditional science programs tended to take, mechanical drawing and band
or orchestra, and to like typing, auto'mechanics and band or orchestra to a
.greater extent than those in schools having innovative science programd.

Student exposure to innovative science materials was assessed in Poll 101
(Item 5). The_BSCS and IP8jirograms were the most frequently reported by
respondents to Roll fOl. It should be noted that IPS is offered primarily at
the junior high school level (Schlessinger et a1, 1973). Self-reports of
exposure to innovative science materials may be subject to bias due to lack of
recognition or recall.

The Poll 101 results showed higher.ratios of innovative science materials
used in science courses among respondents in innovative rather than traditional
science schpols: (1) ISCS, 2:1, (2) HPP, 3;1, and (3) CHEMS, 4:3. SMSG,

however, was reported more frequently by a ratio of 2:1 by respondents in
traditional science schools.

There was little evidence that respondents in traditional and innovative
science schools differed in rates of participation in honors or advanced
placement programs in mathematics, biology, or physics. Respondents in
innovative schools tended, however,' to report higher rates of participation in
several honors or advanced placement programs than did those in traditional 11'

schools: (1) chemistry, 607. higher, (2) English, 217. higher, (3) social studies,
3'17..higher, and (4) foreign languages, 287. higher. All rate frequencies were low.

Educational Levels

Respondents to Poll 101 gave the present educational levels of their parents
and respondents' own-educational expectations after leaving high school
(Items 8, 9, and 10)% A comparison of these can be found in Table 3. Two major
conclusions can be drawn from these results. One is that non-white parents are
less educAted when compared with white parents. Two is that respondents to
Poll 101 aspire to more education and/or training than their parents have

received.

C
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Self-concepts

In Poll'101, high school
their attributes (Item 11).
achieve and academic ability.
assessments of scientific and
assessments of abilities and
ranked in order of reports by

Table 4. Sel

respondents gave self-assessments of several of
The two highest ranked attributes were drive to

Lowest in rank for all respondents were self-
mechanical abilities. A description of the self-

skills can be found in Table 4. Assessments were
respondents.

f-, Ratings of Abilities and Skills

.Characteristics

Drive to achieve
Academic ability
Athletic ability
Mathematical ability
Problem solving ability_
Social skills
Speaking ability
Artistic ability
Mechanical ability
Scientific ability

Above

Total White Black

Average

Above
Average

Above
Average

M F _M F M F

44 43 '45 43 46 43 37

39 37 41 39 43 22 19

33 39 27 19 27 3t 25

31 35 28 35 29 31 19

27 31 23 32 24 27 15

27 24 30 24 AO 23 31

26 26 26 25 27 31 25

20 19 20, 19 20 21 12

19 31 7 32 7 22 6

19 -.24 14 25 14 18 12

An examination of above average assessments for abilities and skills'Was
made to determine which of the respondents held the most positive self-concents.
No sex differences were noted for high assessments of drive to achieve, speaking
and artistic abilities. Large sex differences with higher ratings for males
were noted for the following: (1) mechanical ability, 4:1, (2) athletic ability,
347. to 27%, (3) scientific ability, 247. to 147., (4) problem solving ability,
317. to 237., and (5) mathematical ability, 15% to 287..

Consistency in rep9rting above average assessments was found for all or
nearly all of the ten agilities and skills, among respondents who had considered
science careers, those with above average or higher grades, and those who planned
to go to college rather than to work after high school. There was also a
consistent tendency for respondents in innovative science schools to give higher
self- assessments for all of the abilities and skills except for drive to achieve,
athletic and mechanical abilities.

There were differences between white and non-white respondents in reporting
high levels of abilities and skills. Compared with white respondents, non-white
respondents were under-represented in above avkrage ratings for academic,
mathematical, and scientific abilities. Spanish American respondents were ,

under-represent in above average assessments for nine of the ten abilities and
skills listed above. Black females less frequently than black males or white
females reported above average assessments for mathergatical, problem solving,
and artistic abilities as well as for drive to achieve.



Science-leaning_vs. Non-science-leaning Students
O

In this study, science-leaning students were defined as those who responded
that they had given considaption to a career in science, mathematics or enginee -
ing (Item 34). In the national sample for Poll 101, 597. of the males and 417. of
the females were science-leaning by this definition. When competed with non-
'science-leaning respondents to Poll 101, science-leaning respondents reported
(1) well-educated fathers', (2) high academic achievement, and (3) positive self -
(assessments of their skills and it es. Both fathers and mothers of science-
leaning respondents tended to be cated than were parents of non-science-
leaning respondents (fathers 257. to 15 mothers 187. to 107.). Reports of above
average or higher grades were greater by mare than three to two (657. to 407.) in
the..science-leaping group. Reports of above average self - assessments were greater
for science- leaning respondents for each'of the following skills or abilities:
(a). academic (b) drive to achieve, (C) mathematical ability, (d)
scientific' ability, (e) problem solving skills, and (f) mechanical ability.

Few differences were found between science-leaning and non - science- leaning
high school students in all of the fiflowing activities: (1) having a major
part in a N.ay,' (2) winning a prize Sr award ttyan art competition, (3) taking
part in a National Science Foundation prograffi!(4) entering a project in a science
fair, (5) receiving a high rating in a state:Orstegionel speech debate contest,
(6) editing a school paper, yearbook or litgrary magazine, (7) active participation
in scouting oi'(8) being elected to student or public office. Science-leaning
students differed ft'om non-science-leaning students, however, in achieving
recognition for mathematics (117. to 37.) and in being a member of a scholastic
honor society (19% to 107.).

9

Differences by science inclinations were noted 41,)acedemic areas. Science-
leaning high school students were more likely than non-science-leaning students
to report that they,had taken, were now taking, or expected-to take the following
high schools courses: (1) algebra, (2) plane geometry, (3) trigonometry, (4)
chemistry, (5) physics, and (6) mechanical drawing, but not in taking bookkeeping
or home economics. Science-leaning respondents were also the most likely to report
that 22like the following subjects: (a) algebra, (b) plane geometry, (c)
trigo try, (d) biology, (e). chemistry, (f) physics,- -,and (g) mechanical drawing,
butn'ot typing or home economics.

When skills in several activities were reviewed, science-leaning high school
students showed greater tendency than did non-science-leaning students to report
skills its the activities (Item 15). The twelve activities offered in Poll 101
were adapted from Holland's (1965) personality types and range of competencies.
Scignce-leaning students reported skills at the level of doing "reasonably well"
eactIof the following: (1) realistic activities: (a) using wood shop power
tools,4(b) making mechanical drawings, and (c) using a voltmeter; a d (2)
investigativeiactivities: (a) using logarithmic tables, (c) usi slide rule,
(c) using microscope, (d) describing the function of the blood stre m, and
(e) int pre ing simple chemical formulae.% No differences were found etween
scienc -leaning and non-science-leaning respondents in the artistic ac ivities
of making handicrafts and designing things although science-leanar,re pondents
probably have greater skills in playing a musical instrument. Science-leaning
respondents showed less tendency, however, to report skill in the ,conventional
aftivity of typing at the rate of forty words a minute than did non-science- \
leaning respondents.

Science-leaning high school students apparently are more active leisure
readers than are non-science-leaning students. With the exception of the area
of health, physical fitness, diet, Yoga, etc., science-leaning respondents

1:3
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exceeded non-science-leaning respondents to Poll 101 in reports that one or more
magazines or books had been read during the past year in each of these groups

(Item 36): (1) Popular Mechanics, Mechanics Illustrated, (2) Popular Science,
Psychology Today, (3) science fiction (not comic books); (4) other kinds of

fiction, and (5) social - political, cultural problems.

For science-leaning high school*udents, the school instructional climate
appears to be favorable, and student themselves appear to be more actively

involved in the kinds of actl,vities thought to be facilitating for career develop-

ment. Science-leaning students to a greater extent reported that cost of their
teachers do (Item 37): (1) offer frequent opportunity to talk with teachers .

individually, (2) encourage students to take mathematics courses, (3) encourage
students to build basic skills, and (4) encourage students to explore many
choices for post high school plans. Career-related behaviors of science-leaning
respondents exceeded those of non-science-leaning respondents in the following
areas (Items 19, 21, 22): (a) in talking with the guidance counselor three to
five or more times during thd past year concerning training or education after
hie} school, (2) in talking with one or more teachers about 'jobs, work, or
careers during the past year, and (3) in reading something related to jobs or
work at a library during the past year.

In general, the attitudes of science-leaning high school students toward
female career roles and science issues appeared more favorable than did the
attitudes of non-science-leaning students. To a greater xtent, science-leaning
respondents to Po11.101 agreed with all of the following: (1) women are as
interested in mathematics.as are men, (2) respondents would approve the appoint-
ment ofa woman as chairman of the Atomic Energy Commission, (3) respondents
would choose for themselves the best qualified dentist available-regardless of
sex, and (4) respondents would give tax support for the following, programs:
(a) science education programs, (b) programs to improve the environment, and
(c) programs to continue space research.

In future employment, four times as many science-leaning as non-sdience-
leaning high school students (16% tR 4%) expressed interest in doing theoretical
or research work (Item 23). Parental support for theoretical or research work,
as perceived and reported by students, was nearly three.times as great among
science-leaning as non-science-leaning respondents (147. to 57.) (Item 24). Science-
leaning respondents were less inclined toward the secretarial or clerical"job
family but more inclined toward the medical and biological sciences and toward
engineering, physical science, mathematics and architecture than were non-science-
leaning respondents. As job values,, science-leaning respondents placed greater
emphasis upon (a) the chance to use skilla\and abilities fully, (b) the chance to
increase skills and abilities, to grow, (c) lob freedom, independence, and (d)
the possibility for rapid advancement than dia.non-science-leaning respondents.

In the national sample for'Poll 101, five percent of the high schoOi students
expressed interest in becoming a scientist (Item 27). There was no-evidence that
schools, haying three or more of the innovative science programs, e.g., SMSG, BSCS,
etc., lied impact on science career decIfions (67. in innovative science schools, 57.
in schools having no innovative science;, programs). The ratio of males to females
interested in becoming a scientist yas.72:1 (67 to 3'/.). Science-leaning respondents
showed greater inclinatibn toward betaming a scientist than did non-science-leaning
respondents by a ratio of 4:1 (8% to 2%). Some evidence was available on the
relationship of innovative schools to consideration given to science careers to
suggest a possible impact; in innovative schools (those with thref or more programs)
fifty-three percant of the respondents had considered science careers as compared
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with 497. in schools having no programs, while disinterest in science careers was
reported by 427. in innovative science schools and 45% in schools having none
of the innovative science programs. These results are weak .but the direction of
the results suggests that innovative science programs in schools may have impact
on the consideration given by'high school students to potential science careers.

Work Preferences

Respondents to Poll 101 were asked to indicate their preferences for work
or employment activities, e.g., serving others or making things, etc., and the
type of wort their parents prefer for them (Items 23 and 24).. (See Table 5.)
Overall, a close similarity was found b'etween students' own work preferences
and their perceived par'ental preferences.. Students appear to be fairly certain
of their own work type preferences; there were minimal omissions in these reports.
Female respondents were less certain of parents' work preferences for them;
dIscrepancies in females' reports were the greatest in the male-female comparisons.

Table5. Students' Work yreferences by Parents' Preferences

Total White Non -White
.

Students' Parente\.Students' Parents' Students' Parents'

Work Preferences M 'F 14 F M .F MF MFMF
Service, maintain
or repair things.

Serve others
Make or build things,

grow things
Manage or direct

people or work .

Teach or instruct
Do theoretical or

research work

21

15

23

19

10

11

99

2

42

11

13

21

9

98

19

15

18

20

9

11.

92

2

34

7

15

22

8

88

/1

16

23,

20

9

11

100'

2

42

11

13'

22

9

99

18

15

18

21

9

11

92

1

,35

7

15

21

8

87

19

13
.

23

19
13

12

99

1

43

11

14

15

10

94

m
21 1

12 27

16 10

1714
14 31

16 5

96 88

Those discrepancies found between students' and parents' work preferences
occurred among non-white respondents. Non-white females showed a greater
interest in serving others than did their parents (437. to 27%). On the other
hand, non-white parents appeared to have greater interest for their children in
teaching or instructing than did non-white females (317. to 15%).

Male respondents and parents of males respondents showed greater preference
than did parents of females and females themselves in servicing, maintaining or
repairing things (ratio of 10:1), and in making or building things or growing
things (ratio2:1). Parents of females and females themselves showed greater
pi\eference foz se g others (ratio of 2:1), and for teaching or instructing
(ratio of 2:1):'.

Interest in doing theoretical or research work was greateer among respondents
intending to go to college' rather than to work after high school (ratio of 5:1),
among' sciance-leaning rather than non-science-leaning respondents.(ratio of 4:1),
and among respondents with high rather than low grades (ratio of 3:1). These
respondents reported parental support for theoretical or research work in
similar proportions.
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Attitudes toward Sex Roles

%everal aspects of attitudes toward female ca er roles wer offered to

respondents to.Poll 101 (Item 38). The results w re examined or the current

status .of these attitudes among high school stud nts and f the nature of

individuals most likely fo hold biased views. n genera , high school students

reported favorable attitudes toward female career rol with some contradictions.

Females showed the most favorable attitudes 4ile tAire was clearly a male, bias

on several issues.

In this study, favorable attitudes tow career roles for women were defined

as.approval or agreement with all of the llowing: (1) approval of careers in

science fields for females, (2) agree nt that science ability is equally

distributed among males and females, (3) agreement that the best qualified dentist

available would be chosen regardless of sex, (4) agreement that females have as

much interest as males in mathematics, (5) approval of marriage and/or family

04-and a career for most women, (6) agreement that women have the ability and

endurance to make successful space flights, (7) strong approval of the election

of women as governors, and (8) approval of the appointment of a woman as chairman

of the Atomic Energy Commission. Unfavorable attitudes were defined as agreement

or approval of all of the -following: (a) agreement that women should stick to

"women's jobs", (b) agreement that a woman's place is in the home, (c) agreement

that working women take jobs away from men, (d) agreement that education is

wasted on women since they usually get married and raise a family, (e) agreement

that men do-not like to work for women superVisors, and (f) agreement that according

to the latest Census data-equal job opportuni ies have now been achieved.

(I 4tems 18, 33, -and 38). Statements (a) throu (e) are some of the myths about

women workers refuted by the Women's Bureau (U.S. Dept. of Labor, 1971).

Respondents to Poll 101 nearly unanimously rejected (97. approved) the view

that education is wasted on women. (See Table 6.) More than two thirds of them

(687,) approved of combining marriage and careers for most women. Nearly nine out

of ten (899.) of the-respondents approved of careers in science fields for females.

Less that one out of five (18Z to 197.) of the respondents endorsed,the myth

statemei4s that a woman's place is in the home, that working womeetake jobs away
from men; and that women should stick to "women's jobs". Some high school students

appeared :misinformed about Census data on equality of job opportunities; nearly

one out of four (239.) reported that current Census data show that equality of job

opportunities has already been achieved. Three out of four (74t) of the '*-,

respondents would select a dentist on the basis of qualifications rather than on

the basis or sex. The selection criterion differed, however, when decisions were

to be made for a governor or a chairman of the Atomic Energy Commission. Only

four out of ten (407.) of the respondents gave strong approval for the election

t,-- of women as governors, and only,a third (349.) would approve the appointment of a
........

woman as chairman of.the AEC.

Not only did high school respondents to Poll 101 give near concensus on
approving science careers for females, but seven out of ten (707.) reported that

women have as much science-ability as do men. More than six out of ten (63%)

reported that women are as interested as men in mathematics.

In this study; biased views toward female career roles were defined as

approval of the unfavorable attitudes listed above or failure to approve the

favorable attitudes listed above. In twelve of the fourteen statements listed

above,Ifemale respondents to Fo11;10I gave more favorable attitudes toward female

career roles while biased viewsVere reported more frequently by male respondents.

Responses of male and females were 41milar on the issues of Census data evidence
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'..andlnale'attitudes towara.female supervisors. For the remaining twelve statements,
diffdrences.of at tease ten percentage points were found with females giving the
most favorable reports. For six of the statements, a difference ratio of about.4
two to one was found with males giving the most biased reports.;.

Table6. .Attitudes toward Female Career Roles
40
Approval or Agreement with Issues Total Male Female

.

Education is wasted on women since they usually
.

get married and raise a family. 9 12 5
How do you feel about careers in science fields

for' females? Approve . 89 83 94
kwoman's place is in the home. 18 23 12
Working women take jobs away from men. 18 25 11
Women should stick ta"women's jobs." 19 25 12
Adcording to the latest Census data, equal job
.opportunities have now been achieved.

' 23 21 25'
I would Choose for mydelf the best qualified
dentist available regardless of sex. 75 70 81

Women have as much science;ability as men do. 70' 63 . 78
For. most women, respondenwould approve of
marriage and/or family and career. 68 60 77

Women are aainterested in mathematics as
are men.

,

. 63 55 72
Men don't like to work for worllen supervisors. 51 48 .43
Women have the ability and endurance to make

successful space flights.
iI strongly approve the election of women as ,

4ar
governors. .

43

40

32

27

54

54
I approve of appointing a woman as chairman

of the Atomic Energy Commission. 34 24 45

Female respondents to Poll 101 cle rly outranked males (by 11%, or mote or 1,

y ratios of 2:1 in three instances)'on all of these issues: (1) approval of
wives working full-time before and after having children,"(2) combining marriage
and careers for most females, (3} approval of careers, for females in science
fields, (4) agreement that women have as much interest as men in mathematics,
(5) agreement that science agility is distributed equally among the sexes, (6)
agreement that women have the ability and endurance to make" successful space
flights, (7) approval of the election of female governors, (8) approval of the
appointment of women as chairman of the A.E.C., and (9) selection of a dentist
on the basis of qualifications rather than on sex type. All of these issues
were reported more frequently by respondents with excellent grades and plans
to attend college "rather than those with low grades and those planning to go
directly to work after high school. Seven of these issues were endorsed more
frequently by respondents in innovative rather than traditional science program
schools. Five of the issues were endorsed more frequently by science-leaning
rather than non-science-leaning respondents,-

By large proportions (ratios of 2:1 or greater), male respondents to Poll 101
outranked females on these issues: (1) wife will not work at any time, (2) disapproval
of careers for females in science fields, (3) agreement that a Amman's place is in
the home, (4) agreement that women should stick to "women's jobs", (5) agreement that
education is wasted on women, and (6) agreement that working women take jobs away

..P
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Prom men. To a greater extent than gemales,,,maldt also.approved of marriage and

family but not careers for most women 08% to 18%). Five of the issues listed

above were endorsed Tore frequently by respondents whose grades were'loW and

those who planned to'go directly to work compared with those with high grades

and those with plans to at d college. Four of these statements were endorsed

more frequently by wh respondents and-those attending traditional rather than

,innovative science program schools.

Responses to two of the issues differed ProM those noted above. Nearly one

out of four (23.4 of, the respondents to Poll 101 agreed with the statement that

Census data reveal that equal job opportunitiesjaave now been 'achieved, a .false

statement. Those who did so tended to be in tenth rather than twelfth grade,

to be non-white rather than white respondents, and to be those with low:rather

than high grades. It is possible that responses tb this issue were framed from

the perspective of ethnic, rather than sex equalities.'

Second,*:half of the respondents to Poll 101 agreed with tNe statement that

men do not like to work for women supervisors. Endorsement of this issue was

greater among white respondents, those with excellent grades and plans to attend

college, science-leanipg rather than non-science-leaning respondents, and thope

in hovative rather than in traditional science program schools.

o evidence was noted for change between tenth and twelfth grades in

attitudes toward any of these Issues: (1) a woman's place is in the home, (2)

women should stick to "women's jobs", (3) education is wasted on women, (4)

working women take jobs away from men, and (5) women have ability and endurance

for successful space .flights. Increases in the same directiOn were noted between

gradeOn school and endorsement of each of these statements: (a) that women are

equally interested in mathematics as men, (b) men do not like to work for women

-supervisors, (c) women have as much science ability as men do, (0 'the election

of women as governors is.strongly approved, (e) the appointment of a woman as*.

chairman, of the A.E.C. is approved, and (f) the best qualified dentist available

would be chosen regardless of sex.

Reasons for not Becoming Scientists ,

Respondents to Poll 101 were asked to indica1te the major reason why they

felt they cbuld not become a scientist (Item 57.,27). In answer to this question, 5

of the respondents indicated an interest in becoming scientists. Those respondents

earlier described as science-leaning indicated intent to become scientists by a

ratio of 4:1 compared with non-science-leaning respondents (8'/. to 2'/.). Males

outranked females in intent to become scientists by a ratio of 2:1 (67. to 37.).

Those reporting interest in becoOng scientists tended to hare excellent rather

than low grades (ratio of 12:1), to plan to attend college rather than to go t

directly to work (ratio of 7:2), and to be white rather than black (ratio of 5:0).

There were two major reasons given for not becoming a scientist: (1) other

plans or interest in some other career, and (2) proble ralated to school courses.

Of all the respondents to-Poll 101, 47% had some other p ns than becoming , r

scientists: 40% were interested in some other career, 4% w nted to get married,

and 37. wanted to enter military service. ose respondents with other career

plans more frequently reported'intent to'obDin special training other than

college, and they tended to be white or black rather than American Indian or

Spanish American. The primarycourse-related problems, reported were poor grades

(12%) and'lack of prerequisite courses for admission (107. ) although reports that

required courses ate too hard (7%), and long preparation is required (5%) were

also given. Those who gave course-related problems as'reasOns for not becoming

scientists tended to be non-'s.thlre, to report low grades and non-college future -
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plans to a greater extent than did those interested in becoming scientists.

According to reports from, respondents to Poll 101, few parents (17.) would be
against science careers for their children. Itshould be noted that 67, of the
respondents to Poll 101 reported that they "can't afford it," of which 77. of the
science -leaning anelt% of the non-science-leaning respondenti reported this, and
more were non-white, especially American Indian and Spanish-speakibg Americans
than white respondents.

4

Career Choices

In this study; two methods were used to assess movement toward career
selvtion'for future employment. One, respondents to Poll 101 were asked to
indicate the one job family in-a list of twelve job families5 most preferred
for future employment (Item 25). (See Table 7.) Two, respondents were asked
to select the one occupation closest to the one in which they expect to be
employed in the future. To assist respondents, a group of 138 occupations,6
arranged in the twelve job families, were provided to review in the occupational
decision-mAking.

Table 7. Job Family Preferences

In which one of these job'families Poll 94
1972

Poll 98
1,973

Poll 101
A 1975would you most prefer to he employed

in the future? (Mark only ono- m F. M , F M. F

Gene abor, community and public
as

12 7 14 6 9 7

Sec al-clerical, office work 2 21 2 17 2 23
Construction trades 9 1 10 1 10 1

Mechanics, industrial trades 15 1 15 1 18 1

Proprietors, sales 5 3 6 '4 4 3

Technical jobs 8 3 8 3 10 2

Fine arts, performing arts 9 14 7 12 8 10

Humanities, law, social and behavorial .

sciences 7 7 6 6 7 10
.

General teaching and social service 5 17 3 15 4 14

Business aftinistration 6' 6 :1 '7 8 4
Medical and biological sciences 11 `"1/4 16 13 24 11 16 r-rk-

',,,.....

Engineering, physical science,
mathematics and architecture 11. 2, 9 2 1"13 5

*

Employment preferences for engineering, physical science, mathematics, and
,architecture increased for both high school males and females during the period
between Poll 94 in l'972, and Poll 101 in 1975. High school females showed less
preference in 1975 for business adminiStration, general teachingand*Social
service, and fine arts, than feMales did in 1972. Female interest in humanities,
law, social and behavioral sciences increased also een'the Purdue Opinion
Panel studies in 1972 and 1975,

5
The twelve job families were adapted from the final classification of job

amilies in the Project TALENT data. (Flanagan; et al, 1971)
\ 6'

The titles were taken primarily f Cm the Dictionary of Occupational
Titles (3rd eApublished by .the U.S Dept. of 'Labor.

7 a
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While some female. inte st was found in the three polls for each, of the
twelve job families, femal ss"preferences were greater than that of males in

secretarial-clerical job (ratio of 10:1), in teaching and social service
(ratio of 3:1), and in ..edical and 'biological sciences (ratio of 1:2). Miles'

preferencesoutnumber that of females in mechanics and industrial trades

(ratio of 15:1), in onstruction trades (ratio of 10:1), in technical jobs
(ratio of about 3: , as well as in-the physical `sciences, engineering, mathemat

ics, and archit cture (ratio of 3:1).

/College b und respondents to Poll 101 reported greater interest in,job
families.for/the humanities, teaching and social service, business adrainistratir
medical and/biological sciences, physical science, engineering, mathematics,
and architecture, but less interest in labor, secretarial-clericgl and office
work; construction trades, and mechanical and industrial, trades than did those
who planned to go directly to work after high school. Interest in medical and
biological sciences, phySical sciences,, engineering, mathematics, and architecture,
and humanities, law, social and behavioral sciences was greater for those with
high grades while those with average or low grades had greater preference for
mechanics and industrial trades and construction trades. There were few differ-
ences between white and black respondents as groups in preferences for physical
science, engineering, mathematics, and architecture, medical and 'biological
sciences, general teaching and social service, humanities, law, social and
behavioral sciences, fine arts, performing' arts, technical jobs. As groups,

American Indians and Spanish Americans showed the least preference for physical
science, engineering, mathematics, and architecture, general teaching and social
service, and humanities,, law, social and behavioral sciences.

Results similar to those for preferred job families were noted when
occupational choices were examined by job families., (See Table 8.) All usabl'e

responses to Poll 101 (N = 8,621) were examined for similarities between
ocAlpational choices grouped by job families and those job families preferred
for future employment. The same general pattern of occupational interests were
obtained by the two methods. Those differences which appeared likely developed
because the number of occupations offered for selection was limited.



Table 8., Occupational choices in Job Family Groups*

1

. .

f::

'Occupational choices expected in future
employment (grouped in job families) Total. Males, Females
. --

.*-General labor,-community and public

: service
4ectiatarial-olerical, office work

Construction trades
Mechanics, industpial trades

. 7

9

3

6'

9

1

6,

10

6

16

0

2

Proprietors, sales .. 4

Techqical jobs. 5 5 5'

Fine arts, performing arts
Humanities, law, social and behavioral.

6 .4

s

7

sciences , 6 '5 7

General teaching and social service 9 4 14

Bubiness administration 6 8, 4

Medical and biological sciences 13 11 15

,Engineering, ,physical science,
mathematics and architecture 6 9 2

No occupational.choices*given 23 25 20

102:!". 10121 106

-Data was obtained from the total respondents available; total usable,
responses = 8,621 (4,160 males, 4,461 females), for Poll 101. ResponSes
indicated specific occupations which were then grouped,in job families.

Geographical differences

Although the geographical distribution of frequencies by sex, grade, rual-
urban residence, and region ar. e controlled in the selection Of Purdue °Pinion
Panel national samples, there were some important and significant geographic
differences in self-reports of high school studefitsto Poll 10k, e.g., for
school subjects, activities,.skills, careers,,science, and the role of women
in society. ',Respondents from the East were more college- and science-oriented
than were other respondents in.Oeir, prespnt activities and in future educational

interests.- TO a-greater extent than other respondents, those from the,gast were
more likely to have taken and to like mathematics and scilnce courses, to hive

participated in honors or advanced placement.programs in mathematics, chemistry,
and foreign. languages, and to have confidence in their mathematics and academic
abilitiesZ:<A high proportion of respondents from the East had given consideration

to sciencefEarebrs. Attitqfles toward the combination of Marriage and, careers
for females and toward career roles for females were more positive ,among respond-

ents from the East. Eastern re0ondents also showed the greatest interest in
receiving an advanced degree at the masters or doctoral level as well as in
intent to delay marriage until after 26 years'of age. Eastern respondents were

also. the most likely to have had counselor contacts to disCuss education and /or

training after high school, to have had opportunity to talk individually with
teachers, to have talked with friends about work, but they were the least

likely to report that teacheAqbad encouraged their.taking mathemitylf.- Respond-

ents from the East were .the lept likely to have received recognitiiip for 4-H

prcts, state or regional musiocontests, or to have taken field trips to a

,bus ess.or industry. The greatest interest in serving others was reported by

Eastern respondents.
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Respondents to Po11101 from the Midwest were equally as likely as those

from the East to report high academic and mathematics abilities, that they have

taken and like algebra and plane geometry, and that they have considered science

careers and that they have been encouraged in this interest. Midwest respondents

were equally as likely as Eastern respondents to report the opportuni.ty to

talk individually with teachers, and that they had discussed work with friends.

In contrast, respondents from the South were the least likely to report
skills.in making mechanical drawings, in use of the microscope, and in interpreta-

tion of simple Chemical formulae, and they attached the least importance to

eleven of the twelve JO values listed in Item T6. Southern respondents were

the least likely to have sought work-related information from a library or from

their school.

Western respondents to Poll 101 showed the greatest interest in post-
secondary education at the community college level and the least interest in

pursuing atradvanced degree. Respondents from the West were the most likely to

have had, in school, a typing course and a course in occupations or careers, to
report liking mechanical drawing, auto mechanics, and band or orchestra, and to

report skills in handicrafts and typing. Western and Eadtern respondents were

equally likely to report having 250 or more books at home, but Western respondents

were the most likely to have read science fiction other than comic books and

literature concerning health, physical fitness, diet, Yoga, etc. Western and

Midwestern respondents were equally likely to report recognition for_4-H projects,
but Western respondents were the least likely to have entered a project in a
science fair._ Western respondents showed the most preference in future employ-
ment to make or build or grow things, and they reported the greatest Parental

support for this preference.

.Science Issues

In addition to attitudes about science courses, science careers for females,

and consideration given to science careers, reactions to several current science

issues were sought in P011 101. The results, in general, revealed positive
attitudes toward/the benefits and by-products of scientific research and a
willingness Oneoe part of respondents,to supply tax support for several science

programs. There was, however, an interest in lending support for scientific

research on the basis of its practical value. ,Respondents also showed reluctance
to support space research and science eduCation programs..

Three out of four respondents to Poll 101 agreed that the by-products of
past scientific efforts taken as a whole have been beneficial to man. More than

seven out of ten (/17.) respondents agreed that overall science and technology

do more good than harm. More than seven out of ten (727.) respondents would
willingly pay -taxes to support cancer research. Two thirds of the respondents

would give tax,4tipport to improve the environment whfle half or more of the
respondents would support through taxes the improvement of techniques for food

production (547.) and the search for alternate sources of energy (517.).

On the other hand, 69% of the respondents to Poll 101 agreed that money should

not be given for scientific research unless it has practical value. This is a

complete reversal of positions from that of respondents to Poll 50 in 1957, when

only 267..agreed with.this position. Fewer than one out of five -(187) respondents

to Poll 101 would be willing to pay taxes to support continued space research.
Respondentsto Poll 101 were nearly equally divided on the issue of continuing
or discbntinuing high altitude flying whidh is feared may break the ozone barier.

Only about one in five (227.) of the respondents would offer willing tax support
for science education programs.
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Several sex differences were found in attitudes' toward science programs

which would be supported by-taxes. Female respondents to Poll 101 to a greater

extent than males would endorse the support of cancer research (ratio of 5:4)
and the improvement of the environment (69% to 637.) Males to a greater extent
thavfemales would endorse the seeking of alternate sores of energy (547. to 48%),
continued space research (ratio of 2:1), and support for cience education

programs (ratio of 4:3). To a greater extent than maled, females agrec that

the byproducts of past scientific efforts have been bene cial to man.

ax support for cientific
ture plans, and science-
2:1 were found in

granted by,the following:
(1) respondents with above average or higher rather than average or low grades,
(2) those planning to attend college rather than go to work after high school,
(3) science-leaning rather than non-science-leaning respondents, (4) white,
rather than black respondents, and (5) those in innovative rather than traditional
science program schools. Positive attitudes about the overall benefits and

by-products of science and technology were also reported by respondents with
high grades, college plans, science-leaning inclinations, from innovative schools,
and white respondents, in comparison with those having average or low grades,
plans to go to work, non-science-leaning inclinations and, black respondents.
In general, there was also a tendency for attitudes toward science issues and
tax suppoh for science programs to increase in a positive direction with grade
in school;

Large differences were found in willingness to pay
programs when comparisons were made by course grades, f
leaning inclinations. Differemes,as large as ratios
several instances with tax support more willingly bei

III. Discussion

This study of high school students' career plans sought to determine the
reasons why science careers are or are not being pursued. Examination was made

(a) of behaviors, e.g:, regular or honors courses 'taken, participation An
activities, (b) of attitudei, e.g., toward school subjects, career roles for
females, science issues, (c) self-concepts of skills and abilities, interests,

and (d) career choice's-or preferences.

On the whole, the results of tis study revealed positive attitudes toward
the benefits of science and technology and a willingness to give tax support
for programs in cancer research, in environmental improvement, in improvement
of food productiOn techniques, and in the search for alternate forms of energy.

The results of this study indicated that high school students hold positive
,,attitudes toward science career roles for females with nearly unanimous concensus

littihtiuseissiard

to males in scientific ability and in interest in mathematics.

More than three out of four high school students in this study have been
exposed to science content through courses in algebra and biology. Half of

them Ire taken plane geometry, and a fourth have taken chemistry. Positive

like algebra, (3) 34% like plane geometry, and (4) 287. like chemistry.

In this study, an attempt was made to examine science career choices by
the following methods, by determining the extent: (a) of consideration given to

science careers, (b) of support received for entering science careers, (c)

of preference or life or physical science job families, (d) of occupational
choices made in the life or physical sciences, and (e) of intent declared to

become a scientist.
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Of-particular interest and importance. was the finding in this study that
halfof all the high schocil students had considered.pursuing careers.in science,
mathematics, or engineering, 577. of the males and 41% of the females, and that
nearly as many had been encouraged to pursue science careers. These science-
leaning individuals had taken science courses, and they like science subjects.
Science-leaning high school students shared these characteristics: (1) .college
educated parents, especially fathers, (2) high academic achievement, (3) positive
self-concepts of skills and abilities, (4) broad range of leisure reading topics,
(5) active involvement in career development activities, e.g., seeking career
information, discussions about work, (6) positive reports of school climate, e.g.,
having frequent opportunity to talk individually with teachers, encouraged by
teachers to take mathematics, to build basic skills, to explore many post-
secondary school options, and (7) positive attitudes toward female career roles
and toward science issues. Science-leaning high school students reported interest
in doing theoretical or research work and parental support for this interest.
Science - leaning high school students repdrted the greatest preference of all
respondents.in this study for life or physical science job families.

In this study, there was evidence of the impact on high school students'
career plans of parents' education and of parental support for modes of work,
both of which were highly related. Ten percent of the high school students
in this study reported their own preference and parental support for doing
theoretical or research work, 117. of the males and 9% of the females. Little
difference was evident in reports between students' and parents' preference
for this type of work.

The results of selections for job families preferred and occupational
choices grouped by job families were very similar considering the constraint
of limited occupationdl choices onferedo., There was little or no difference
between the two methods for the medical and biological sciences with female
preferences slightly higher. Occupational choices were depressed in the physical
science and humanities job families. Males were predominant in the physical
sciences, and females were so in the humanities. In this study, 14% of the
high school students expressed preference for.future employment in the medical
and biological sciences, and 13% of them selected a life science occupation as
one expected for future employment (males: 11%, 11%; females: 16'/., 15%). In
the physical science group, 97. of the high school students expressed preference
for, while 6% selected an occupation in, the engineering,, physical science,
mathematics, and architecture job family (males: 13%, 9%; females: 57., 2%).
In the humanities job family, 9% reported preference for, while 6% selected an
occupation in, humanities, law, social and behavioral sciences.

Only 5% of the high school students in this study indicated an intent to
become a scientist, 67. of the males and 3% of the females. These declared-
scientists were males (2:1) with excellent grades, college plans, and science-
leaning as described earlier. The declared-scientist group was far smaller in
size than the preferred-science groups and the occupational-choice-science groups
by about one in four or five. One possible explanation for this discrepancy is
the potential confusion over the definition of a scientist. It is possible that
high school students do not include engineers and architects as scientists. A
second explanation is that the medical and biological sciences include nurses
and, therefore, responses to this job family may contribute to the discrepancy.
'While the indication of a job family preference may represent the ideal (which
may or may not be attainable), the selection of an occupation most expected for
future employment likely represents the potentially obtainable career. Yet
responses to these two tasks were similar, and the depression in career choices

v
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could be explained by the limited number of options presented. In conclusion,
the expected proportion of future scientists may be underrepresented by the 57.
of all high school students who are declared scientists, but is likely over-
represented by the 23% of all high school students who prefer the medical and
biological sciences and the physical science-, engineering, mathematics, and
architecture job families and the 197. who selected an occupation falling into
one of these two job families.

4
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IV. A Word About Technique

The reader may -swish to clarify his thinking about the distinction.in terminology

made in this report between "Poll" and "Panel." The term "Poll" is used to refer

to the questions asked of students. The term "Panel" refers'fo the annual body or

sample of students whoseschoolahave subscribed to the polls.

""arlia.

Polls of the PURDUE OPINION PANEL are given by the high schools to approximately

l0,000 -19,00p students in high schools all over the nation. Students record their

answers anonymo\isly on a special Ballot Card. When the cards are returned to Tnrdue

University, thepe marks are converted into punched holes, making it possible for"all

the data to be tabulated and analyzed by computer. Each'school is sent a report of

its own results in addition to this national report.

The first part of each poll asks a number of questions establishing the indi-

vidual's sex, school gradeA and future plans.

Over*9,000 high school students from all sections of the United States replied

to this poll. A sample of 2,000 students was drawn so that analyses of results

could be made on a group as nearly representative of the nation's high school

students as our data would permit. The .sample, was stratified according to grade,

sex, residence, and geographical region but strictly randomized from our total

return with respect to all other characteristics. The composition of tialg-sample

is shown in the following tables.

WEST

Alaska
Arizona
California '

Colorado
Hawaii
Idaho
Montana
Nevada
New Mexico
Oregon

Utah
Washington
Wyoming

41 TABLE I

States Included in Regional Breakdowns

MIDWEST EAST SOUTH

Illinois
Indiana
Iowa
Kansas

Michigan
Minnesota
Missouri
,Nebraska
North Dakota
Ohio
South Dakota
Wisconsin

58

Connecticut
Maine
Massachusetts
New Hampshire
New Jersey
New York
Pennsylvania
Rhode island
Vermont

Alabama
Arkansas
pelaware
District of Columbia
Florida
Georgia
Kentucky
Louisiana
Maryland
North Carolina
Oklahoma
south Carolina
Tennessee
Texas

Virginia
West Virginia
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INTERPRETATION OF POLL RESULTS!

In all national surveys, a question inevitably is raised about the extent
to which the reported results in the survey accurately reflect the attitudes,
opinions, and feelings of the total population of high school students. In

part, the accuracy of the results depends upon the size of the sample drawn and
the care given to the selection of the sample. With a correctly drawn sample
of sufficient size the results will be very similar to those tat would be
obtained if the entire population were polled. Probability tables based.,on a

sample of 1500 to 2000 cases show that results from the total population
probably would fall within a range of one percentage point above or below the
response of the sample.

The sample of 2000 high school students in the Purdue Opinion Panel surveys
is large enough to reflect the attitudes, opinions, and feelings of the total
high school population with a high degree of accuracy. Size alone, however,
does not insure accuracy of representation of all relevant characteristics in
the total body. How valid the results are depends upon: (1) the extent to
which appropriate characteristics were selected to match the population; (2)
the care in selection of the schools to participate; and (3) the extent to

A which the schools and students cooperate.

The tables in the Appendix of this report give the percentages choosing
each response, by total sample and the various sub-samples or categories of
the total. The percentages in these tables may not total 100% for all questions.'
Rounding error will cause the total to be a percentage pdint high or low in
some cases. --Many percentages total less than 100% because of omissions by

some students.

Sample for Poll LOl

Some restraints were exercised in the selection of participants in schools
and the selection of respondents in the national sampri for Poll 101. These

are described below.

Schools were requested to administer Poll 1 to 100 to 125 students. The

following methods of selection were provided:
A. In those schoolls having a total enrollment in grades 10, 11, and 12, off,

less than 160, all students would participate.
B. In those schools having a total enrollment of more than 160 in grades

10, 11, and 12, a random sample of from 34 to 43 students would be selected from
each of grades 10, 11, and 12. The total number of participants in the school
would fall between 100 and 125. Either of these alternatives could be chosen:

1. An alphabetical list of students either of the entire school or
separately by grades would be used.

a. The proportion needed to meet the survey requirements was

selected from examples provided.
1

b. Then every nth individual was selected starting with some

other than the first individual in the list.,
2. Or a table of random numbers would be used to make selections

from alphabetical lists of students in the school.

Schools reported the selection method used. The results showed an average

of 94.4 respondents per-school.
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In drawing the national sample, the decision was made to accept only those
respondents N4hcf indicated an occupational choice. It was possible in every
instance to use this method and to make random selections without using all
available cards.from cells. Some bias may have been introduced into the .

national sample by discarding respondents without occupational choices. A
preliminary run of data from over 8,000 tespondents indicated a ratio of white
to non-white respondents of 857.:137. compared with a ratio of 897.:107. in the
natIonal sample. Non-white respondents, especially the black, appear to be
underrepresented in the national sample because of failure to indicate an
occupational choice.

C.

leo
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..YHE PURDUE OPINICO PANEL
Measurement and Research-Center.

Purdue University
Lafayette, Indiana 47907

The reports of the Purdue Opinion Panel give the results of the -opinion
surveys which are conducted three times each year among high school students
throughout the nation. The sample on which results are based ig'classifia
according to grade in school, sex,,icicio-economic status,-geographical region,
and other pertinent variables. These reports are copyrighted by Purdue Research
Foundation; material from these reports may not be used without the permission
of PurdueResearch Foundion.

Prices are given'for subscriptions and individual copies Of reports'on the
Order FoNt

Report Date Title-

* 1.

* 2. Mffr.

* 3.' Apr.
* 4. Oct,

* 5. Jan.

* 6. Mar.

* 7.\\Oct.

1941

1943

1943
1943

1944
1944
1944

The Purdue Opinion Poll for Young People
Purdue Opinion Poll for Young People, Np., 2
Purdue Opinion Poll for Young People, No. 3
The Public Opinion of -'Tomorrow

The Citizens of Tomorrow Speak
The Citizens of Tomorrow Speak (cont;)
The Citizens of Tomorrow Speak: Current Problems or Aspects of
Modern Living

* 8. Jan. 1945 The Citizens of Tombriow Speak (Broadproblemsof post-war
policy,, both domestic and international)

* 9. Mar. 1945 The Democratization of Education
*10. Dec. 1945 Reconversion: problems of educational, social, economic, and

political importance
*11. Feb. 1946 The Atomic Bomb
*12. Apr. 1946 Youth books at Education
*13. Dec. 1946 Northern Youth and "An American Dilemma"
*,14. .Mar. 1947 Does Ybuth Believe'in the Bill of Rights?
*15. Apr. 1947 Youth's Philosophy of Education: functional or traditional?
*16.' Dec. 1947 Youth Looks at War and Peace
*17. Mar. 1948 Teen-agers Ponder National Headaches.
*18. Apr. 1948 Youth Looks at School and Jobs
*19. Nov. 1948 The Citizens of Tomorrow Spep.k (no title)
*20: Jan. 1949 No title (Domestic and world affairs, personal.problems and

things in general)
*21. Apr, 1949 Problems of High SchOol Youth
*22, May 1949 The Citizenship-Attitudes of High School Youth
*22a. May 1949' Understanding How Others Feed (Supplement)
*23, Nov. 1949 Youth Looki at the Parent Problem
*24.'! Dec. 1949 How High School Youth Believe Children Should Be Brought Up
*25., Mar. 1950 High School Youth Re-Ponder Some National Problems and Issues
*25a. Nov. 1950 Purdue Students Look at the University and Themselves
.*26. Nov. 1950 High School Youth Look at the Current National and International

Crisis

*27. Dec. 1950 Courtship Conduct as Viewed by High School Youth
*28. Mar. 1951 Some Personality Aspects and Religious Values of High School

Youth
Ilt

out of print 3,2



** Report Date Title r,

he Future in Education
30. 'Nov. 1951 Does Youth Believe in the Bill of Rights?
31. Feb. 1952. Youth Views Purposes,/Practices, and Procedures in' Education

32. . May 1952 Teenrage Personality .:Th our Culture

*33. Oct. 1952 Youth and the 1952 Election .`

*34., Jan. 19,53 Youth Looks at Parents, Peers', and Problems -.--

..35. Apr. 1953 Candidates and ISsUes of the-1952Xlection as Seen Six. Months
Later

*36. July 1953 Attitudes of High School Students toward Certain Aspects'a
. Television

*37. Dec. 1953 Youth Views Current Issues in Education
*38. Apr. 1954 Sdme Ethical Valuesok Youth; Com-pared Over, the Years

*39. Sep. 1954 Attitudes and Knowledge of Youth Related to Health,
40. Nov. 1954 Youth Looks at Political Issues and Current

Mar. 1955 Youth's Knowledge of Learning,Principles and Study Practices
42. Aug. 1955 Youth's Knowledge c the U.S. Economy and Related Attitudes

*43. Feb.1956 Male-Female Roles as Seen by Youth
44: 'May 1956 Musical Knowledge and Some Social Attitudes of High School _Youth

*45. July 1956 Physical Science Aptitude and attitudes tawardOcCupations
*46. Apr. 1956 (Question Sheet only)

*47. Nov. 1956 Knowledge of Democracy, Current Eventet, and Segregation.
*48. Jan. 1957 What Does Youth Want from Education and Jabs?

*49. Apr. 1957 Youth's Attitudes toward Various Aspects' of their Livet

50. Nov. 1957 High School Students Look at Science
*51. Mar. 1958 Science, Education, and Civil Liberties
*52. Apr, 1958 High Schoal Students' Opinions about Democratic Values and

Engineering
53: Jan.' 1959 Future. Parents' Views on Child Management

*54. 'Mar-. 1959 Youth Looks at Education
55. May 1959 Teenagers' Attitudes toward Teenage Culture
56..' June 1959, Youth's. Attitudes toward Mental Illness,
-57. Jan. 1960 Youth's Attitudes Re Elections, Competition, Discipline, Status,

Spare Time; Driving, Grandparents, and Health
. 58. Apr. 1960 Youth Looks at Current and Future Problems

59. June 1960 Youth'sAttitudes toward Industrial Relations
60. July 1960 Youth Looks at Politics, College Education, Jobs and Family
61. 'Nov. 1960 Youth Looks at Civil Liberties and the 1960 Election

62, Apr. 1961 -Youth's Attitudes toward Courtship and Marriage

63. Aug. 1961 Youth's Attitudes toward the Peace Corps, Natianal Security and
Education

64. Mar, 1962 Youth and their Activities Outside of School
65. APr 1962 Youth's Attitudes toward Civil Defense, Fallout Shelters and

Homework
66. May 1962 Youth's Attitudes toward Sports, the Peace Corps,_Mifitary

Service,and Course Offerings
67. Dec. 1962 Teenagers' Attitudes toward Study Habits, Vocational Plans,

Religious Beliefs, and Luck

68. Jan. 1963 The Attitudes of Youth and their Parent's toward Physicians

69. May .1963 Citizenship Attitudes of Youth: 1949-1963

70: Mar. 1964 Youth's Attitudes toward Civil Liberties
71, :May 1964 Youth Looks at EdUcation: '1959-1964"

72. Oct. 1964 Youth Looks at the 1964 Election: Candidates and I

* out of print

** rifles indicate subscription year
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73. Jan. 1965 Youth's Attitudes toward School, Teenage Employment
Problems, and Women Working

74. Mar. 1965 Ethical Values of High School Students: 1923-1965
75. Oct. 1965 High School Students' Study Practices and Knowledge

of Basic Learning Principles; 1955-1965
76. Nov. 1965 The Influence of Network Television on the Knowledge

and Expressed Attitudes of Public High School Students:
An Analysis of the CBS-TV National Citizenship Test

77. Apr. 1966 High School Students' Attitudes on Two Controversial
Issues: War in Southeast Asia and the Use of Personality

"and Ability Tests
78. Nov. 1966 Youth's Vocational Plans and Attitudes toward School

Youth's Attitudes toward the Selective Service System
79. Feb. 1967 High School Student's Leisure Time Activities and Attitudes

toward Network Television
Youth's Attitudes toward the Selective Service System: II

80. Apr. 1967 High School Students Look at the Future
Youth's Attitudes toward the Selective Service System: III

81. Nov. 1967 High School Students Look at Current Political Issues
and the 1968 Presidential Campaign

82. Jan. 1968 High School Students' Orientations toward Life--A
Preliminary Study

83. May 1968 Characteristics Differentiating High School Leaders
from Non-leaders

84. Nov. 1968 High School Students Look at the 1968 Presidential Election
85. Dec. 1968 Counseling Needs of High School Students
86. Mar. 1969 Current Views of High School Students toward the Use of

Tobacco, Alcohol, and Drugs or Narcotics
87. Jan. 1970 What is Wrong and Right with Today's Youth: A Study of

the Parent Child Relationship
88. Apr, 1970 High Schools in 1970: A Study of the Student-School

Relationship
89. June 1970 People Problems: Population, pollution, prejudice,

poverty, peace
90. Jan. 1971 The American Way of Life: Politics, patriotism, isolation
91. Apr. 1971 Drugs and Narcotics: The role of the school in prevention

and remediation
''92. July 1971 The Climate of the High School

Jan; 1972 Counseling and-educational needs of adalescents
May 1972 Vocational plans and preferences of adolescents

95. \ Aug. 1972 Evaluation of educational attitudes
96. \ 1972 The development of political attitudes
97. Mar: 1973 Incidence of drug use and issues of prevention

. 98. \June 1973 Sources of information for career decisions
99. Veb. 1974 Ratings of school pratices
100. Au 1974 Freedom to read issues.
101. Juni,1975 Factors Influencing the Science Career Plana of High

School Students
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