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Preface

The project described in these pages was conceived, reviewed, and funded
on the premise that improving research and writing skills would increase the

professional s,atus of women faculty at minority institutions uf higher educa-
tion. The projzces title, "Adv aneed Study and Research Skills in Science Educa-
tion fur Women Faculty at Southern Minority Institutions," describes both the
purpose and the personnel uf the project. Soon after the selection of the partid-
pants, however, the scope of the project broadened. The women selected as
parttupants were cumerned with the learning of their student., with the admin-
istrative and recruitment procedures of their institutions, and with the status
and survival of all institutions of higher education for -...k students. As the
women worked tu achieve tne original goal of increase, ...ufessional status by
improving their knowledge uf statistics, their expertise in research design, and
their skills in writing and editing, they kept in mind an ultimate goal. That is,
the goal of understanding thc problems and process of irnprov ing science educa

nun fur minority students. In my opinion, they succeeded beyond anyone's
expectations in reaching both goals.

This book describes the results as well as the findings of this projcct. It is
dedicated tu the women participants and consultants across the United States
who believed in and worked towards its SUCV:ss. Especially, it is dedicated to
Bernice Coat Cobb whose personal strength and professional integrity set the
project on the right path.

Jane Butkr Kahk
October 1981
West Iallayeue. Indiana
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Forewords

Minorities and Wometh Program

In 1972 the U.S. Co-3ress created the Nationai Inst:tute of Education
(NIE) as the primary federal agency fur educational reseal n and development.
The two-fold mission of NIE was to promote educational e pity and to improve
the quality uf educational practice. In 1976 the Nation .1 Council on Educa-
tional Research, the statutory policy making body for NI E, declared in resolu-
tion:

It shall be the policy of the National Institute of inducation to increase the
partkapauun of minority persons and worm, in the n search and development
ants of the natam through ensuring that qualified mint,rity firms and indiv iduals
and qualified women arc given informed opportunity u participate in NIE pro
grams, dud through efforts to int rcasc thc numbers, qual ficatiuns and performance
of minority firnv and indiv iduals, and women engaged I a education R&D.

The NIE Minorities and Women's Program was bur a out uf that resolution.
The priority objectives of the program arc:

ro assist minority persons arid women to participate at an ad% an(ed level of
educational research;

Tu assist institutions and organizations tu establish policies and practices that
(a) enhance participation of minority persons and women in educational research
and (b) ov en ome barriers to recognition of research twin ibutions, perspectiv es,
and interests of minorities and women; and

To des elup knowledge, information, and designs that are needed to ads anee
the foregoing objectives.

Given that neither (um, "minorities" n'or "women," connotes a monuethnic
map, the directions uf the plugram have been diverse. The Minorities and

Women's Program has supported regional research development workshops,
seminars on special tcscarch topics, and projects in federal educational research
labin awl ics. It is probably best known, however, for its grant's program enti-
tled "Experimental Ploghun lot Opportunities in Advanced Study and Re
search in Ed, cation,"

Tin ee competitions fur grants have been held since the inception of the

XV
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xvi Forewords

Minorities and Wornen's Program, a.id final awards from thc third competition
are pending. The 36 gran .s awarded in fiscal y ears 1978 and 1979 totaled about
$3 million and supportet; some 1,300 minority and women researchers nation-
wide. Projects are now located in 37 regions.

The Minorities and Women's Program was pleased to fund the Purdue
University project entitled "AdNanced Study and Research in Sucricc Educa-
tion for Women Faculty at Minority Institutions" in its first major grants'
competition. The project director recognized that unc uf the,most .pragmatk
approaches to career enhancement is research publicatio: partkularly fur a
target group such as the une described in these pages. After inure than three
years of work, it is gratify ing to see fruitiun uf this project's goals in this mono-
graph. As one personally committed tu equity in educational research, I am
proud to be a part of this venture.

Sharon Arns
Project On er
Minorities and Women's Program Arca
National Institute of Educationr
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Forewords xvii

Alabama Center for Higher Education

The Alabama Center for Higher Education (ACHE) grew out of a four
week summer conference on interinstitutional cooperation. Eight teams of fuur
faculty members and administrators met at Stillman College in 1967 under a
Ford Foundation grant. The coral ana: was initiated and the funds solicited to
support It by the presidents of Alabama's eight predominately black colleges.
Incorporated in April 1968, a central office was established in Birmingham at
that time. The charter members uf the consortium constitute the current mem-
bership, with the exception of the recently closed Daniel Payne College, which
includes. Alabama A&M University, , Normal, Alabama State U -.sity,
Montgomery, Miles College, Birmingham, Oakwood College, 1 ..itsville,
Stillman College, Tuscaloosa, Talladega College, Talladega, ar.. Tuskegee
Institute, Tuskegee.

As a voluntary consortium charged with the responsibility o.' promoting
interinstitutional cooperation v ia the dev clopment of cooperative pr rams, the
solicitation of funds to support these programs, and assistance with tli, adminis-
tration of these programs, the consortium has demonstrated success ir, ..tilizing
the cooperative approach for the development and expansion uf educ..tional
programs.

The ACHE is governed by a board of directors composed of the presick ,,ts
of the member colleges. An advisory board of deputies, made up of a vice.
president/dean appointed by each institution, works closely with the consor-
tium's executive director in program development. Initial program planning is
carried out by faculty and staff committees, chaired by a member of the adv isory
board, and comprised of a representative from each member institutiun. Eight
to 10 such committees have operated annually.

The central office operation in Birmingham has grown frum a staff of one
part-time person (director) to a present staff of 32 Hav ing been headed up by
three temporary dirctors, the consortium acquired a full time executiv e direc
tor in 1970. Dr. Richard Arrington, Jr., served in that capacity until his 1979
election to the position of Mayor of the City of Birmingham. Charlena H. Bray ,
the present executive director, has a seven-year tenure with the consortium,
hav ing held several administrative positions pr ior tu her stint as interim director
followed by the appointment as executive director.

As evidenced by staff growth, the ACHE has experienced tremendous
growth during the seventies in several aspects, the prc en t operating budget of
approximately 5800,000 is 20 times that of the 1970 budget, more than two
dozen cooperative programs have been dev eloped and implemented, and nu
memos seminars, workshops, and symposia have been implemented. Further
impact is ev idenced by the naturc of external support for the cooperative pro
grams which has been an annual mix of federal and private dollars.

15



xviii Forcwords

Program areas of cooperation have been div erse to include. (1) the estab-
lishment of an effecthe linkage between the colleges and rural, predominantly
black communities across the state v ia the Human Resources Research and
Development Program which embodies the major tenets uf higher education
instruction, research, and sen ice, (2) cultural enrichment programs such as the
annual music and art festivals, interchange of performing artists and lecturers,
(3) improvement of instruction programs such as the Gerontology Career Prep-
aration Program, the Minority Hypertension Research Program, Collection
and Evaluation of Materials about Black Americans, Mini-Grant Program, (4)
student enrichment programs to include rural and urban experiential learning
programs, (5) service programs such as the Community Acceptance Program
which serves offenders and ex-offenders, the Special Veterans Program, the
Public Service Employment Program, and (6) the publication ofa wide range of
documents which reflect the issues and concerns of the consortium members.
Reflected in this partial listing arc joint programs which extend beyond the
boundaries of the consortium members to other postsecondary institutions,
such as this linkage with Purdue University.

The challenges presented by the eighties are numerous and complex, cer-
tainly the past accomplishments hal, e prov ided a basis fur extending and ex-
panding the concept of cooperation as a strategy fur these member institutions
to both expand and enrich their educational programs.

Charlena H. Brav
Exec utive Director
Alabama Center tor

Iitzher Edo( anon
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1 A Cooperative Pursuit
of Excellence

Thejob of NIE and of all American educators is to increase educa-

tional achievement in this country. We must move bownd providing simple

'opportunity,' to ensure not only that people take advantage of opportunity,

but that the opportunity is so compelling that dig go on to achieve substantial

educational skills. We must be particularly concerned with those persons
from whom academic eminence has beciirusive in the past.

These goals will not be accornplishen afewyears, nor perhaps even in

a generation. But that is the course we must set.

Patricia Albjerg Graham, NIE Director, September 7,1977

Introduction
When in 1978 the National Institute of Education (NIE) released its first

request fur proposals for its new program area, Minorities and Women, two
women one in Lafayettc, Indiana, and the other in Birmingham, Alabama
saw an opportunity tuu compelling to miss. Jane Butler Kahle, Purdue Univer-
sity, and Bernice Coat Cobb, Miles College, had worked togetherbefore. Kahle

directed the final stages of Cobb's doctoral dissertation, and Cobb had assisted
in a preserv ice biology methods course, taught by Kahle. Since Cobb's return to
Birmingham, they had consulted with one another on seNeral federal and insti-
tutional projects. Together and separately, they had struggled with problems of
women in academe, such as intellectual isolation, career interruptions, and lack
of mobility. In addition, they were aware of the continued need to encourage
women to du research and to publish. They had been able to work together in

spite of geographical nd institutional barriers, they belieed they could design
a project to help other women. Each represented a different component in
higher education, each could contribute unique strengths and skills to such an
endeavor, and each was determined tu demand the high performance necessary
to ensure academic eminence.

This monograph describes the project which resulted from their efforts.
Beginning with the funding agency and ending with the partkipants' original
research, the project symbolizes a cooperative pursuit of excellence in educa-
tional research. In the three years of its existence, the goals of equality, excel-

lence, and eminence were stressed and, hopefully, reached. However, as Gra-
ham suggests, the full impact of the work described in this monograph may be

years away.
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2 Double Dilemma

National Institute of Education

(a)(1) Thc Congress hereby declares it to be the policy of the United Statcs to
pros ide tv ev cry person an equal opportunity to receive an education of high quality
regardless of race, color, religion, sex, national origin, ur social class. Although the
Amcrican educational system has pursued this objective, it has nut attained that
objecti e. Inequalities of opportunity to receive 'high quality education rcmain
pronounced. To achiev e quahty will require far morc dependable knowkdge about
thc process of karning and cducation than now exists or can be cxpcctcd from
present rcscarch and experimentation in this field . . .

(b)(1) In Order to carry out the policy set forth in "subsection (a)," there is
established thc National Institute of Education. . . . (Section 405 uf thc General
Education Provisions Act, as amcnded, 20 U.S. Code 1221 e, PL 92-318)

With that cdict, Congrcss crcated in 1972 thc National Institute of Educa
tiun. Furthcrrnorc, they institutcd the National Council of Educational Re-
scarch (NCER) as its policy-making body.

Historical Background

Originally,, the National Institutc of Education rcccived a mandate to
improve cducatiun through currkulum reform. It continued the fedcrally spon-
sored curriculum programs which bcgan in thc latc 1950s with the National
Scicnce Foundation's Coursc Cuntcnt Improvcment Program. This program
had funded and dcv eloped currkula primariiy in thc natural and physkal
scicnccs, mathcmatics, and social studics. Undcr thc auspiccs of NIE, curricu
lar innovations wcrc cxpandcd into othcr content arcas. Instructional pro-
grams, sponsored by thc NIE, wcrc dcyclupcd, courdinatcd, and irnpkmentcd
by 17 rcgional laboratorics and rcscarch ccntcrs. Both ccritcrs and laboratories
wcrc cstablishcd in thc mid-1960s by thc U.S. Office of Education, and respon-
sibility for their support was transferred to NIE in 1972. From 1972 until its
rcorganization in 1977, NIE dircctcd must of its munics toward currkula dcv cl-
upmcnt and relatcd activitks. In addition, approximatcly one-third of its an-
nual budget was dircctcd toward the support of thc ccriters and laburaturics.

Thc laboratories arc indepcndcnt, nonprofit organizations w hkh servc a
specific gcographkal rcgiun. Rcsearch ccracrs, un the uthcr hand, arc lucatcd in
cxcmplary facilitics and affiliatcd with univcrsitics.' Baskally, , thcy differ in thc
following ways. laboratories emphasize applicd rcsearch, disscrnination, and
tcchnical assistancc activ itics, and ccntcrs conduct bask rcsearch. Thc locations
as wcil as sphcrcs of influencc of both laboratories and affiliatcd ccritcrs arc
shown in Figurc 1.1.



A Cooperative Pursuh of Excellence

FIGURE 1.1

NIE Laboratories and Research Centers

3

KEYS, Regional Educational Laboratories and State, Served:

A Appalachia Educational Laboratory, Inc.
CEMREL, Inc
Far West Laboratory for Educational Research and Development (FWL)
Mid.Continent Regional Education Laboratoty (McREL)
Northwest Regional Educational Laboratory (NWREL)

T Research for Better Schools, Inc. (RBS)
Southwest Educational Development Laboratory (SEDL)

a Southwest Regional Laboratory (SWRL)

*National Research Centers (locations uted in Notes). Center for the Study of Evaluation
(GSE), Research and Development Center for Teacher Education (RDCI'E), Institute for
Researc h on Educational Finance and Governance (IFG), Learning Research and Devgl

opment Center (LRDC), Center for Educational Policy and Management (CEPM), Ccn-

tcr for Social Orgamzation of Schools (CSOS), Wisconsin Research and Development
Center for Individuahzed Sdaioling (WRDCIS), National Center for Research on Voca
tional Education (NIGRVE), and National Center for Higher Education Management
Systcms (NCHEMS).



4 Double Dilemma

In 1977, Patricia Albjerg Graham was appointed director of the NIE by
President Carter. She undertook an indepth study uf the institute and its pro-
grams and recommended a reorganization of structure as well as a shift in
mission. A major reorganization, approc ed on March 21, 1978, focused atten-
tion on basic and applied research and educational equality and deer eased
emphasis un iurikuar reform. It ieduicJ thc nunther ofprogarn groups from
six to three. Teaching and Leai ning, Dissemination and ImproNement of Prac-
tice, and Educational Polk> and Organization. These three units and theit
stated purposes are shown in Table 1.1.

The allocation of NIE funds, shown in Tabk 1.2 mirrors the change in
emphasis. In 1974, 66% of the total budget was directed toward curricula
deNelopment under the auspices of the units equicalent tu the Teaching and
Learning section. Less than 20% were allocated tu either Dissemination and
ImproN ement of Practke or to Educational Pulky and Organization. By 1979,
Dissemination and Imprenement uf Praetiee reeeiNed 30% uf the total, whik
the allocation tu the Teaching and Learning section was decreased tu 49%. The
Dissemination and ImproNement uf Piacticc prugram group includes the Mi-
noritks and Wornen's Program and, thereby , is the ar:a primat ily concerned
with educational equity . Since 1977, a major put tion of NIE's budget has been
directed toward the equalization of educational upput tunities (Schaffarzick and
Sykes, 1978).

The ultimate effects uf the NIE reorganization and policy reform c annot be
assessed at present, but seN eral changes haNe occurred as a result uf the shift in
priorities. For example, its sponsorship uf currkulum dev elopment aetic ities
has declined whde support fur fundamental reseaah has increased. In the
future, the institute may sponsor a few large decelupmental pi ujects. In all but
exceptional circumstances, these large dec clopmena projeets will bc Mitiated
only if they are essential to the equalization uf educational &I'm tunity. Con-
eurrently , NIE has redireeted its deNclopment-rehited aetiNities to the iupk-
mentation and dissemination of applied research.

Minorities and Women's Program

Although members of minority groups comprise 17% of the population of
the United States and women act uunt for 53 uf uur population, neither wimp
is adequately represented in the educational research community . Fut exanipk,
less than 7% of educational iesearch is conducted by minui ity ruend,crs (Kalde,
1980). Likewisc, although women now hold approximately 25% of all faeulty
positions, they are utalci iepicsented in all actic itks included undel thc aegis of
research. For example, proportionately fewet women than men sit on researeh
review panels, serNe as directors of federal projects, or publish in scholarly

20



A Cooperative Pursuit of Excellence

TABLE 1.1

Program Groups of the National Institute of Education

5

Units Purpose

Educational Finance

"E Educational Organization and

g

-3

773'

Law and Public Management

Local Communities

To support research in the:

1. Formation and implementa-
tion of education policy

2. Institutional-and social struc-
tures within which people are
educated

3. Impact of education policy,
management, and financial
practice on equal educational
opportunity

4. Generation and distribution
of revenues for education

5. Relationship between law

and education

Reading and Language Studies
-o Learning and Development
r4 , = a Teaching and Instruction

E Education in the Home, Work,
and Community

Testing, Assessment, and Eval-
uation

To support research in:

1. Human learning and devel-
opment

2. Processes of instruction, and
related subjects

Research and Educational Prac-
tice

Information Resources

Regional Programs

Minorities and Woinen's Pro-
gram

To support research:
1. In the dissemination and uti-

lization of knowkdge
2. With activities to increase the

availability of knowledge to
all in the educational com-
munity and others

journals. This overall underrepresentation was one of the major reasons why in

1976, NIE organized a program arca specifically for minorities and women.

Developmental involvement tnd research are the main concerns of this spon-

sored program.
The minorities and women's section of NIE has stated that its purpose is "to

strengthen the quality, , relevance, and credibility ofeducational research by

encouraging the participation of minority persons and women" (National Insti-

tute of Education, 1980). NIE's means of encouragement and support are
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TABLE 1.2

NlE Funding by Program Groups during Fiscal Years 1974, 1977, 1978, and 1979

Program Groups

FY 1974 FY 1977 FY 1978 FY 1979

% SM % SM % SM % SM

Teaching and Learning 66 42.6 55 32.0 52 39.7 49 39.2
Dissemination-and Improve-

ment of Practice 19 12.2 26 14.9 29 22.2 30 24.5
Educational Policy and Or-

ganizatio'n 15 9.9 19 10.9 19 14.3 21 16.5
Totals 100 64.7 100 57.8 100 76.2 100 80.2

SOURCE. Fifth Report of the Naiwnal council on Educahonal Rematch, 1981, p, 19.

NOTE This tabk reflects the NIE budgets MI FY 1978 and FY 1979 under program reas as
reorganized in 1978. Budgets for FY 1974 and FY 1977 arc shown fur comparative purposes as they

might have appt and under the present reorganization. This does lila include N1E program docc-
non and admintstrative costs,

institutional grants and special projects. The grants and special projects arc
instrumental in prov kling serv ices tu minorities and women such as increasing
their research skills, prov iding them with rule models, and informing them of
access routes to new opportunities. Tu reach its goal, NIE has formulated the
following objectives:

1. Help minorities and women to participate at an advanced level of
educational research and related work;

2. Assist institutions to establish policies and practices that
a. enhance participation of minorities and women in all aspects of

educational research;
b. overcome barriers to recognition of their research contributions,

perspectives, and interests; and
3. Develop knowledge, information, and strategies tu adv ante the forego-

ing objec'ives (Minorities and Women's Program, pamphlet).

The first director of the Minorities and Women's Program was Dr. Gwen-
dolyn Baker. Under her energetic leadership, the section undertook the task nut
only of training more women and minority persons but also of encouraging
them to achieve higher status. A task force identified three barriers which
inhibited full participation by these groups:

1. Urnited access to advanced training;
2. Insufficient access to formal and informal networks relating tu research

and publishing; and
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3. Lack of role models (Baker and Hartley, 1979, p. 3).

In order to eliminate or to eradicate these barriers, the Minorities and
Wurnen's Program sponsors both institutional grants and spcdal projects.
Long-term institutional grants are awarded tu the laboratories, the research
centers, and to institutional projects that increase the awareness of women and
minorities tu opportunities existing within universities and other institutions.
These grants arc designed to provide research and leadership positions for
women and minorities. Institutional grants must be supported by a major
institutional Lummitment tu equalize the rules and status of women and minori-
ties within the institution.

Special projects, on the other hand, arc short-term, smaller grants which
du nut require un institutional commitment. Many special projects may be
instrumental in equalizing opportunities for women by enhancing their re-
search skills, by providing them with role models, and by informing them of
new career opportunities. The cooperative effort between Purdue University
and the colleges of the Alabama Center fur Higher Education (ACHE) was a
special project sponsored by the Minorities and Women's Program GI- the Na-
tional Institute of Education.

Minorities and Women's Project

Although buth women and minorities are underrepresented in educational
research in general, they are practically invisible in the specialized arc,a of
science education research. Since this is the area of expertise of Cobb and
Kahle, they proposed a project to enhance the full participation of women in
research activities in science education. Kahle's proposal, "Advanced Study and
Research Skills for Women Faculty at Minority Institutions" was one of the
original eight speual projects funded by the minorities and women's section in
1978. Subsequently, , it received twu additional years of funding, bringing the
total period of support from October 1, 1978 to December 30, 1981.

Goals and Objectives

The project addressed many factors which affect the scholarly research and
publication productiv ity of women faculty at minority institutions. Specifically,
the target population was women in sdence2 and science education from the
colleges affiliated with the Alabama Center for Higher Education. It was
designed tu assist these women through the total process of research and dissem
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8 Double Dilemma

ination of findings by their participation in twu summer workshops at Purdue
University, by their investigation of a research problem on their home cam
puscs, by their presentation of invited papers at national conventions, and by
their preparation of rescamh papers suitable fur publication in refereed jour-
nals.

Specifically, the project addressed the following eight objectives.

-I-. Upgrade the.research skills of women-faculty. from-minorky institu-
tions;

2. Implement rigorous standards for educational research, based upon a
model of paradigm-based research which may be replicated by inde-
pendent investigators on separate campuses;

3. Develop self awareness and confidence among the participarvs so that
they become more effective faculty members at their home institutions,

4. Provide professional sponsorship, mentorship, and collaborative ar-
rangements between primarily teaching faculty at small minority col-
leges and experienced women researchers from a variety of institutions
and professional positions;

5. Enhance opportunities fur dissemination and publication of research by
women faculty on minority campuses by arranging for seminar presen-
tations at two national meetings of appropriate professional organiza-
tions, by providing dete:led information concerning publications, and
by using editors of science journals as part of the instructional staff;

6. Enhance career opportunities of women faculty at minority institutions
by providing them with an understanding of research procedures neces-
sary for productive, rigorous research;

7. Establish a supportive network between a southern consortium of mi-

nority colleges and a major university so that each becomes cognizant of
the potential opportunities for further faculty and student exchanges as
well as research opportunities unique to each campus; and

8. Increase awareness of the problems facing wonien (especially minority

women faculty who routinely have heavy teaching duties and thus fewer
opportunities for research and professional advancement) at the host
and homc institutions by actively involving key administrators in the
project.

First Year

The major activities of the first year of the NIE-Purdue project were
recruitment and selection of project partkipants and the planning and imple-
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A Cooperative Pursuit of Excellence 9

mentation of a month-lung training workshop. To recruit participants, the
following items were developed. a publicity brochure describing the project, a
comprehensive application furm, and a personalized recruitment plan which
reached a maximum number of potential applicants. The project's success owes
much to the recruitment activ ity . Cobb, associate director of the project, solic-
ited the help of the director of ACHE with publkity , and Cobb personally
visited each campus in the consortium. Since the number of women in sdence
and in suence education %vas small, she also v isited other campuses in Alabama

and Georgia, met with prospective participants, and discussed with them both
the spedfic details of the project and any general concerns (such as living
arrangements and "atmosphere" of a large, rural, midwestcrn campus). Appli-
cants frequently voiced a fear uf failure but the reassuring approach of both
Cobb and Kahle mollified that concern. Since the director and assodatc direc-
tor knew that the faculties of the tat get colleges were integrated, they anticipated
a racially mixed group of applicants. The applicants chosen were all black

women who were characterized by the Myers-Briggs personality scale as confi-
dent, extroverted types. Information concerning their academic preparation as
well as their faculty status is given in Chapter 2.

When the partkipants had been selected and their applications and other
communkations had been studied carefully , a seminar serics and an overall
research design was developed. The four weck workshop in the summer of 1979
%vas primarily an intensive training period in advanced research techniques.

The first week's auk ities concerned Me omen in academe and paradigm-based
research. The second week's at.til, ities consisted of considerations of educational
measurement techniques and uf research constraints. During the third week,
intensive sessions on the statistical analysis of data as well as indiv idual confer-
ences concerning areas of research interest were held. The last week of the
workshop involved additional seminars concerning research design and ealua

tion methodologies.
All of the workshop activities promoted the development of collaborative

arrangements and relationships among the participants and consultants. Ap-
proximately 20 consultants, primarily women, were inv ok ed in teathing and in
presenting seminars during this period. Although their indiv idual contributions
are tuo lengthy to be credited, they arc acknowledged in Appendix B. Indeed,
their contributions of time, information, and adv ice were unselfish and remark-
able. Memorship and role-model relationships were fostered which arc still
flourishing.

During this period, the participants also developed a battery of back-
ground questions, applicatile to student populations in each institution repre-
sented. Standardized measures of attitude, of spatial experience, of locus of
control orientation, of Lupin% c sty le, of achievement, and of school ability were
selected. These measures are dcsuibed in Appendix D. This initial phase pro-
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10 Double Dilemma

vided the background thc partkipants would need to carry out their projccts

and to continue to participatc in rcsearch and writing.

Second Year

Thc majonactivityof thesecond.ycanof the.project_wasThe implementation

of csearch projects by thc participants. At thc complction of thc initial sum-

mer's workshop, thc participants rcturncd to thcir home campuscs with re-

search problems to invcstigatc and a numbcr of standardized measures to ad-

minister. Carrying out thcir research projccts required most of the 1979-1980

acadcmic ycar. Thc availability of computcr facilitics and of assistance in data

analysis on their home campuses was a major conccrn, expressed by the partici-

pants during their stay in Lafayette. Thcrcforc, data were collected, sent to

Purduc University for analysis, and returned to thc individual researchers for

interpretation. Thc analyscs uscd were scicctcd jointly by the senior research

associate and thc participants. During this sccond ycar, each active participant

completed a prcliminary paper for presentation at a national conference

Three participants prescntcd thcir research papers as part of a symposium

at the 1980 Association for Educators of Teachers of Science meeting held in

conjunction with thc National Science Tcachcrs Association's annual conven-

tion. Thc rcmaining five participants presented papers at the 1980 National

Association for Research in Science Tcaching annual meeting The papers were

particularly well received at this meeting. Thc scssion during which these pa-

pers wcrc dclivcred was filled with conccrncd leaders from the science education

community, who commended thc authors on thcir work and on their diligence

in conducting rcscarch in situations not gcncrally conducive to such activities

Prior to the sccond summer's workshop, each participant's paper was criti-

cally rcvicwcd by thc project director and by cditors of science education

journals. Thcsc editors wcre the primary staff for the second workshop and are

listed in Appendix B. Their reviews madc possible immediate revisions and new

statistical analyscs once thc participants rcconvencd at Purdue University The

second summer's activitics were condensed into a three-week period during

July, 1980. Throughout the workshop, original manuscripts were rewritten by

participants and critiqucd by staff and participants as well as by a sciencc editor

from a major publishing housc.
During thc sccond ycar of thc projcct, a viablc nctwork among women

faculty on thc campuscs of thc ACHE consortium was successfully established

In addition, strong, supportive contacts wcrc continucd between the partici-

pants and a wide varicty of womcn and mcn in science, science education,

publishing, and rcscarch. Furthermore, participants had been guided through

the first two phascs of productivc research. That is, they had conducted an
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A Cooperative Pursuit of Excellence 11

experimental research project, and they had presented their findings in both

oral and written reports.

Third Year

Dissemination was the primary objective of the third year of the project,

and it was implemented in four ways:

1. Submission of each participant's article to an appropriate journal;
2. Revision of participant artic1e5 for submission to the Anniversary Issue

of thefournal of Negro Education;
3. Preparation of the final monograph; and
4. Presentation of a wide variety of papers and seminars by both project

(Erector and associate director and by project participants.

Successful publication of participant papers completed the full circle of ad-

vanced study skills which were the original goal of theproject. Participants had
designed and impkmented a research project and had written and published

their findings. In addition, they had updated their research and statistical skills

and had interacted cooperatively with many members of the science education

community. In other words, they had taken their rightful place in the main-

stream of the science education research community.
The project has had a significant impact On both the host institution,

Purdue University, and the home institutions of the participants. Numerous

faculty and administrative persodnel at Purdue and in home institutions have

contributed their time and expertise to the project and interacted with the

participants. A supportive network has been established between the cooperat-

ing institutions as faculties shared in research projects. It is expected that the

training in advanced research techniques, the actual presentations and publica-

tions of research papers, and the mentor relationships established will increase

the futurc participation in educational research of the minority women involved

in the project.

Cooperating Institutions

Four southern colleges and universities under the aegis of the Alabama

Center for Higher Education as well as Atlanta Junior College cooperated with

Purdue University in this project. Figure 1.2 illustrates the interinstitutional

nature of the project and lists the individual participating components

, 9,7
. 4., f



12 Double Dilemma

Alabama Center for Higher Education

The Alabama Center for Higher Education (ACHE) includes seven pre-
dominatitly black senior -olleges in Alabama, four of which had 11-ulty mem-
bers involved in this project. ACHE promotes expansion and enrichmeRt uf
educational programs at its member institutions while minimiting then opera-
tional expenses. Interaction and cooperative efforts among the seven colleges
are also encouraged. As the consortium continues tu grow, it demonstrates its
success in the diverse programs it sponsors. Brief descriptions of a variety of its
activities illustrate the depth and breadth uf the consortium's involvement in
higher education in Alabama.

"Communiversity" is the name of ACHE's Community Outreach Pro-
gram. Individual outreach efforts throughout Alabama are incic.ded in the
"communiv crsity" concept. Outreach programs include the follow ing a tiv ities.

1. The Cooperative Counseling and Recruitment Program furnishes ru
ral, college age students with access to higher education.

2. The Admissions and Retruittnent Program pro., kles each college with
an additional full-time recruitment anti admissions employee, with
travel funds for recruitment, and with help in developing and produc-
ing promotional literature.

3. The Special Veterans Program aids disadvantaged vetetans who are
educationally deprived, unemployed. and underemployed.

4. The Special Services Penal Program prov ides courses at the college
level and below for persons incarcerated at twu of Alabanas correc-
tional institutions.

5. The Human Resources Research and Development Pi ograin pro% ides
additional rutal community outreach services such as fiscal manage-
ment training and community development research, as well as analy
ses of local governments, community agencies, economic couperativ es,
and civic organizations.

ACHE also sponsors the Cooperative Cultutal Enrichment Prow am
which include a weekly , 30 minute idev isiun broadcast entitled "Ptofiles of
Black Culture," an annual musical festival, and an annual art festiv al. In addi-
tion, it sponsors lectures, concerts, and performances at the colleges in the
:..unsurtium. This collabotation results in quality programs at lowered costs tu
the member institutions.

Innovative academic foci under ACHE aegis assure high quality educa
nunal programs for increasing numbers uf students and faculty. . Foul well-
established programs arc. Cooperative Curriculum and Degree Plow MIls, Co-
operative Academic Internship Program, Faculty Mini-Grant Piogratn, and

9 8
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14 Double Dilemma

Gerontology Training Program. Of particular interest tu science faculties and
students are the Cooperative Curriculum and Degree Programs in which stu-
dents enroll in dual degree programs. They begin their higher education at a
home institution, transferring tu Tuskegee Institute to complete their course
work in veterinary medicine, engineering, ur architecture. In this way, , they
first matriculate at a smaller institution and at a lower cost. Degrees are
awarded by both the home institutiun and Tuskegee. Table 1.3 presents the
timetable and degree options offered through this program.

TABLE 1.3

Timetable of Cooperative Curriculum and Degree Programs

Years
at Home

Years at
Cooperating

Program Institution Institution Degree

Engineering 3 2 B.A.', B.S.' '
Vetelinary Medicine 2 2 + 2 B.S., D.V.M.
Architecture 3 2

SOURCE: Alabama Center for Ihgher Education Bulletin

Home institution; "Tuskegee Institute;

Ethnic heritage is a prime concern of the administrations, faculties, and
students of ACHE's member institutions. Three major programs pros ide his-
torical and cultural information about black Americans. First, the Collection
and Evaluation of Materials about Black American- Program collects and pro-
v ides library materials regarding the history of Afru-Amerkans. In addition,
this program coordinates ACHEs Ethnic Heritage Program. Second, the state-
wide Oral History Project acquires infurmatiun fur the black community about
the civ il rights movement in Alabama. This information, useful for understand-
ing past and present struggles for equality, is av ailable fur research studies as
well as for instructiona/ purposes. Third, the Ethnic Studks Research and
Curriculum Development Program hopes tu incorporate black heritage mate-
rials into the curricula uf colleges and high schools in Alabama. It also aids the
Oral History Project by focusing on the literature, musk, and folklore of black
Alabam ians.

These diverse programs arc only a sample .A the many activ ities sponsored
')y ACHE. It publishes a newsletter and haps to publicize projects such as the
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A Cooperative Pursuit of Excellence 15

one described in this monograph. Both the past executive director of ACHE,
Richard Arrington, currently mayor of Birmingham, and the current director,
Charlena Bray, lent their personal and professional prestige to the inception
and completion of this project.

Representatives of four ACHE campused participated in the urdue Uni-
versity project. These institutions happen to be geographically clustered in the
northern half of Alabama, as shown in Figure 1.3. Of the colleges represented,
two are public institutions, two are church-related, and one is private, nonde-
nominational. They have student bodies ranging in size from 650 to over 4,600.
Degree programs offered at one or more of these institutions range from Associ-
ate of Arts, to Bachelor of Arts and Bachelor of Science, to Master of Science.
Although several of the colleges have open admissions policies, all specify ad-

FIGURE 1.3

Locations of Institutions Represented in the Purdue University Project

0 Church related
0 Private
6 Public
6 Student population over 1,000
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16 Doublc Dilcmma

mission criteria. Figure 1.4 compares admission requirements to degrees con-
ferred and demographic data fi urn the colleges with participating faculty. One
of the primary deterrents tu the higher education of blacks is lack of adequate
funds. This concern will be presented histut ically in Chapter 3. However, as
Figure 1.5 illustrakes, all of these institutions offer a % ariety of federal and state
aid programs. Collectively, the colleges represented are primarily small, black
institutions which confer baccalaureate degrees. A discussion of their indi% idual

differences and strengths follows.

Alabama Agricultural and Mechanical University

Alabama A&M University is located in the business district of Huntsville,
Alabama, a city of 150,000 people which also has a major space and electronic

FIGURE 1.4

Admission, Degree, and Demographic Information for
Participating Colleges, 1980

Alabama
A and M
University

Atlanta
Junior
College

Miles
College

Stillman
College

Talladega
College

Admission
Requirement

High School

Otp lorno

SAT co ACT
Test Scores

High School
Diploma

SAT

Test Scores

High School
Diploma

ACT
Test Scores

High School

001omo

SAT co ACT
Test Scores

High School
Otp lama

SAT co ACT
Test Scores

Highest
Degree Offered

MS AA BS,RA BS,BA BS.9A

Number of
Students

4,600 1,700 eoo 650 712

Number of
Faculty

322 59 104 57 80

Percent
PhD

29 19 22 17 34
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FINANCIAL
AID

Alabama
A and M.

University

Atlanta
Junior

College

Miles
College

Stillman
College

Talladega
College

.STATE

Alaboma Student Assistance

GeOrgia Incenhv Scholarship

FEDERAL

Vocational Rehabilitation
PUBLIC
FUNDS Student Loon lie

Veterans Benefits

College Work-Study

NOS

SEOG

BEOG

Part Tire* Employment

Special Loan Funds

PRIVATE Private Awards

FUNDS Insured Bonk Loans

Church

Scholarship
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18 Double Dilemma

research center. On its 800-acre campus, A&M has an enrollment of 4,600
students of which approximately 1,100 are graduate students. The university is

a coeducational land-grant institution supported primarily by the State of Ala-
bama and federal funds`targeted tu meet the objectives of the Morrill Acts of
1862 and 1890. Alabama A&M University is fully accredited by the Southern
Association of Colleges. In addition tu this comprehensiv e accreditation, the
following professional schools within the univ ersity are indiv idually accredited

by their respective associations:

1. School of Agriculture and Env ironmental Science by the Institute of
Food Technologists

2. School of Education by the National Council for Accreditation of
Teacher Education

3, School of Library Media by the American Library Association
4. Department of Community Planning by the American Institute of

Planners.

Miles College

Mlles College was established nearly a century ago by the Colored Meth-
odist Episcopal Church. The college, located in Fairfield, Alabama, occupies 35
acres. For most of its years of service, Miles College has been the principal
collegiate institution open tu black students in the metropolitan area of Birming-
ham. It serves approximately 800 students in a cooperativ e association with the
University of Alabama in Birmingham. Miles College, a four-year, accredited,
liberal arts college, maintains an open admission policy. It is an accredited
member of the Southern Association of Colleges and Schools and was voted into
membership in the United Negro College Fund in January 1972.

Stillman College

Originally established as a tiaining school for black ministers, Stillman
College expanded its educational progi ams ar, the need for other academic

programs increased. Stillman College is located in Tuscaloosa, Alabama The
100-acre campus serves a student population of 650. Stillman is a four-year

coeducational college w hich offers the Bachelor of Arts and Bachelor of Science

degrees. It is accredited by the Southern Association of Colleges and Schools

and is a member of the Association of American Colleges and the American

Council of Education.

r4 4



A Cooperative Pursuit of Excellence 19

Talladega College

Talladega College, located in Talladega, Alabama, was the first college
opened to blacks in the State of Alabama. It began in 1867 as a pi imary school.
Today, , this liberal arts institution serves approximately 700 students. The
college is housed in 18 main buildings on 50 of its 130 acres. Talladega College,
recognized nationally and regionally,, is accredited by the Association of Ameri-
can Universities and the Southern Association of Colleges and Schools.

Atlanta Junior College

One participant in this project came from Atlanta Junior College which is
nut a inembet of ACHE. Atlantasjunior College, located in Atlanta, Georgia, is
the thirty second institution uf the University System of Georgia. It opened in
Septunber, 1974, with an initial enrollment of 504 students and presently
sec% es an intert acial population of approximately 1,700 students. The college is
located next to Atlanta Area Technical School on an 83-acre wooded tract.
Atlanta Junior College is fully accredited by the Southern Association of Col-
leges and Schools. Ci edits earned at Atlanta Junior College arc accepted by all
othet units of the Unis ersity System of Georgia. An associate degree is awarded
by this institution after the successful completion of course requirements.

Purdue University

Purdue Unk ersity , located in West Lafayette, Indiana, is d land-grant
coeducational institution with an enrollment uf 32,000 students un its main
ampus. Purdue Unis ersity has regional campuses at Calumet, Hammond,

Fort Way nu, and West,' ilk, Indiana, and offers academic programs at Indiana
Unis ersity Purdue Unis ersity at Indianapolis. The academic programs availa-
ble on the central campus lead to the baccalaureate, master's, and doctoral
degrees. Purdue University is fully accredited by national, regional, and many
professional agencies. It is <I membet of the North Central Association of Col-
leges and Secunthu y Schools. Purdue University has been selected as une uf the
48 member institutions in the Association of American Universities.
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Science Education at Purdue University

Purdue University has a unique science education program due to the

strong interests of the science and mathematics departments in quality instruc-

tional programs. Excepting elementary science education, all of the science

education programs are joint ones between each of the departments of Biologi-

cal Sciences, Chemistry, Geosciences, Mathematics, and Physics and the De-

partment of Education. The faculty all hold joint appointments between two
departments and support in terms of graduate assistants, secretarial staff, facili-

ties, and other materials may come from either department In general, this

pattern has several distinct advantages:

I. Close liasons arc maintained within an academic area.
2. Support is more plentiful than would be likely within a single depart-

ment.
3. The level of graduate students is extremely high as many are attracted

to the interdisciplinary program.
4. Graduate training provides opportunities (particularly for guided expe-

rience in teaching) in an academic arca as well as research in science

education. The science/mathematics education faculty form one of

seven program areas in the Department of Education.

There is no doubt that science education is a viable component of the

academic community at Purdue University. The faculty have received over

$800,000 in grants since 1977 from the National Science Foundation, the Na-

tional Institute of Education, U.S. Office of Education, the Lilly Endowment

Foundation, the Indiana Academy of Science, and thc Alfred P. Sloan Founda-

tion. In addition, caal faculty member actively publishes. Members have been

leaders in the Hoosier Association of Science Teachers, the Indiana Association

of College Biology Teachers, the National Association for Research in Science

Teaching, and the National Association of Biology Teachers. Within the uni-

versity, their visibility is noted on the Teacher Education Council, committees

within the academic departments, two chairpeisons of undergraduate educa-

tion, one chairperson of graduate education, one assistant dean in the School of

Science, and three Fulbright-Hays awards. Many of these people contributed

time and intellectual guidance to the project described.

Summary

The three-year special project described was the result of several coopera-

tive relationships. In turn, it developed both inter- and intra-institutional as
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A Cooperative Pursuit of Excellence 21

well as interpersonal cooperative activities. Funded by the Natiunal Institute of
Education, the project was supported and sponsored b,i the Alabama Center for
Higher Education, specifically by Miles, Stillman, and Talladega colleges and
Alabama A&M Univ ersity , and by Atlanta Junior College. The project was
located at Purdue U niv ersity where two schools. the School of Science and the
School of Humanities, Social Science, and Education provided space, staff,
and support.

A myriad of experts in editing, writing, research, statistics, use of li-
braries and computers, affirmative action, and many academic disciplines
interacted with the participants. All of these experts believed, as did the direc-
tor, assodate director, and staff, that excellence was obtainable. Together the
partidpants and staff pursued excellence with v igor. The results of their pursuit
arc discussed in the remaining chapters of this book.

NOTES

1. National Research Centers. Center for the Study of EvaluatMn (CSE), University of
California at Los Angeles, Research and Development Center for Teacher Education
(RDCTE), University of Texas, Austin, Institute fur Research un Educational Finance
and Governance (IFG), Stanford University, Stanford, California, Learning Research
and Development Center (LRDC), University of Pittsburgh, Center fur Educational
Policy and Management (CEPM), University of Oregon, Eugene, Center for Social
Organization of Sdmols (CSOS), Johns Hopkins University,, Baltimore, Wisconsin
Research and Development Center fin Individualized Schooling (WRDCIS), Univer-
sity of Wisconsin, Madison, National Center for Research un Vocational Education
(NCRVE), Ohio State University, Columbus, National Center fur Higher Education
Management Systems (NCH EMS), University of Colorado, Boulder.
2. Sdence is used throughout this monograph to include natural and physical sciences,
sodal and behav iural sciences, uli1 mathernatks. These areas arc identified as science by
the National Science Foundation.
3. The Alabama Center fin Higher Education (ACHE) includes Alabama A&M Um-
ersity Normal, Alabama State Univ ersity,, Montgomery, Miles College, Birmingham,

Oakwood Colkge, Huntsville, Stillman College, Tuscahmsa, Talladega College, Talla-
dega; and Tuskegee Institute, Tuskegee.
4. Ac tive participant denotes completion of research project. Attrition from the project is
discussed in Chapter 2. Participants presented the following programs.
National Science Teachers Association, March 21, 1980

"The Effect of Specific Characteristics and Training on the eaching Strategies of
Minority Preservice Science Teachers."

Presider Jane Butler Kahk, Departments of Biological SLICIALes and Education,
Purdue University, West Lafayette, Indiana,

Presenters. Nell Anthony, Alabama A&M University, Huntsville, Alabama,
Juanita Clarke, Miles College, Birmingham, Alabama, and Olivia Sanders,
Alabama A&M University, Huntsville, Alabama.
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22 Double Dilemma

Piational Association for Research in Science Teaching, April 12, 1980

"Factors Affecting the Achievement of Students in Black Southern Colleges "

Presider. Jane Butler Kahle, Departments of Biological Sciences and Education,

Purdue University, West Lafayette, Indiana.
Presenters. Charlotte Carter, Miles College, Birmingham, Alabama; Mildred A

Collins, Stillman College, Tuscaloosa, Alabama, Barbara Small Morgan, At-

lanta Jr. College, Atlanta, Georgia, Sandra E. Taylor, Talladega College, Tal-

ladega, Alabama, and Gwendolyn Wilson Davis, Talladega College, Talladega,

Alabama.
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2 Women in Science and
Science Education

The desirable qualities of faculty members are usually assessed under

the heading of teaching, research, and service to the institution. Women's

capacity either as teachers or contributing members of the research community

has not been questioned, but their research potential has. National Acad-
emy of Scienca, 1979, p. 82

Introduction

Before the request for pi oposals for the initial year of funding in the Minor-
ities and Women's Program was released, Jane Butler Kahle had begun to
wonder how to increase both the number and productivity of women in science
and science education. Her background in guiding women graduate students as
well as her experiences at professional meetings indicated that women did not
hav c access tu the avenues leading tu success in academe with the accompanying
rewards of status and salary. For example, during the 1978 annual meeting of
the National Association for Research in Science Teaching, few papers were
presented by women, yet a cadre of interested female researchers attended.
Together they discussed mutual research problems and the possibility of juint
proposals and projects. Shortly after this meeting, the request fur proposals
seemed to promise a solution for the dilemma. Funds were tu be allocated
pccifIctll y tu enhance the tesearch skills of women. Since research and publica-

tion prov idc a foundation for academic success, the Minorities and Women's
Program might provide the necessary footholds su that women could success
fully scale the "ivory tower."

Although definitive studies hav c nut been done, observations indicate that
a factor contributing to the lack uf research and publication productiv ity by
women faculty has been heavy teaching commitments. The National Academy
of Sciences (1979) reports that within higher education, women doctoral scien-
tists are more likely to teach than men. For example, almost 40% of women
faculty hav c primarily teaching positions, while only 30% of male faculty mem-
bers arc classified as teaching staff (NAS, 1979). This situation is compounded
by the fact that women arc far more likely than men to be found in the lower
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24 Double Dilemma

ranks of academe. For example, the National Academy of Sciences (1979)
reported that in 1977 46.5% of the positions classified as instructor/lecturer in
the 25 institutions which received the most federal research and development
funds were Filled by women. In all other institutions of higher education,
women held 26.8 % of all such positions. Instructor/lecturer ,,ositions in aca-
demia arc often teaching positions, used to staff serv ice count s or to supervke
laboratory instruction.' The academy notes that, in all cases surveyed, people
in these positions arc nut allowed to seek outside research support. This restric-
tion effectively eliminates any way to establish independent research records.
Perhaps, because women "like to teach", perhaps, because they ate "so, .alized"
that teaching is an acceptable occupation, perhaps, becau ,e they cannot get
research positions whatever the cause, the result has been disproportionate
representation in the lower ranks of academe and heavy teaching loads.

The problem is compounded in science departments of many small col-
leges, wheie the lack of equipment and space also contribute tu fewer researdt
activities. Since the number of women faculty is inversely proportional to the
size of institution, many women find themselves in smaller institutions, with
less equipment and heavy teaching duties (NAS, 1979). The target population
of this project was women faculty in science or science education at small,

minority colleges. Therefore, they were encumbered with all the barriers to
success mentioned above. they were women, they had he.try teaching-loads;
they had little access to scientific equipment, graduate students, or libraries
Although only 10 participated in the project, they, , and their situations, were
representative uf the least promising conditions for women in science and in
science education. The intent of the project was to improve their status in
academe by teaching them research skills in science education. If they could be

taught to use their dassrooms as their laboratories, research could be done.

True, the nature of the research would change. Instead of investigating the

structure of the cytuskeletun of the cell, for example, they would analyze factors

affecting the learning of science by their students.

Training and Retention of Women Scientists

In the past, dire predictions often have been made about the number of
women whu complete baccalaureate and advanced degrees. These predictions
have been based un social mores that discouraged the education of women and
on the scarcity of suitable pusitiuns fur educated women. Low predictions are no
longer accurate due to changes in attitudes that have brought about a renais-
sance in women's education and in their participation in the work force.
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Training of Women Scientists

The number of women enrolling in science has increased during the last 10
years. As Table 2.1 shows, in 1978 50% of all undergiaduate enrollments in
sdence were women. Women comprised near:, half of those enrolled in the
biological sciences but lesser p;oportions in other sciences. To exphin these
increases, several researchers have examined factors affecting the choice of
science by women. For example, Peng and Jaffe (1979) examined 16 variables
in a study designed to identify multiple factors influencing the entry of women
into male-dominated fields as they enter college. The data showed that high
school course work, academic ability,, success orientation, and educational
plans w ere important predictors of women's entry into male-dominated fields.
The results of this study indicated that women pursuing college degrees in
male-dominated fields had higher academic ability and had more high school
courses in science and mathematics. In addition, women whu selected science
majors were more career oriented than those selecting disciplines that were
traditionally feminine such as social studies, the arts, and the humanities. These
findings substantiated earlier ones by Erlick and LeBold (1977).

TABLE 2.1

Undergraduate Enrollments of Women by Field, Fall 1978

Field
Women Total

Number Percent Enrollment

Agriculture and
Natural Resources 38,753 30 127,605

Biological Sciences 115,038 46 252,777
Engineering 49,742 11 451,160
Physical Sciences 32,720 26 123,986
All Fields 4,375,715 50 8,698,694

SOURCE: Scitnce Education Databook, 1980, p. 35.

A cumprehensiv e report sponsored by the National Academy of Sciences
(1979) reiterates and documents these points. For example, this report states
that "to the extent that grades and test scores are indicators of academic ability,
women doctorates aie a inure promising group than men" (p. 25). The data
presented show that approximately 7% ofboth male and female students hav e A
to A + undergraduate grade point averages. Howev er, almost 45 % of women
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26 Double Dilemma

undergraduates carry gr,..des A - tu B , while only 29% of male undergradu-
ates maintain that average. However, the report documents a higher attrition
rate for girls than boys from high school mathematics and science classes,

concluding that ". . . thus the size of the pool of women with appropriate
credentials for continuing tu graduate science programs is considerably smaller
than would be expected solely on the basis of academic ability and the range of

courses available in secondary school and college" (NAS, 1979, p. 14). Other
factors such as girls' perception of science as masculine and N alues of peer groups

in coeducational high schools appear to limit the number uf women prepared to

enter science and mathematics.
Recently, Vock II and Lobonc (1981) studied the effect of a female's per-

ception of a field a. .aasculine or feminine on her academk and career choices

They also studied the effect of role models on career selection by high school
girls. Their study was conducted in coeducational public schools and in girls'
schools, run by religious orders. Interestingly, they did not find a positive effect
due to the presence of a role model in either type of school. Girls who had and
who had not had a woman science teacher selected science careers in about
eval numbers.

In public schools, a signiFR.ant correlation was found between the number
of sueme cuurses taken, the level of success achieved in those courses, and the
student's perception of the course. Females selected subjects traditionally
viewed as "masculine" such as calculus, chemistry, , and physics, less often than
males, and in spite of equal abilities, they performed less well than their male
peers. Concomitand fewer indicated an interest in "masculine" careers such as

engineer, physicist, or mathematidan. Other science areas traditionally are
viewed as neutral, these include most areas and careers in the biological sci-

ences. Girls in coeducational schools enrolled and performed well in biology
courses and indicated strong desires for careers in the life sciences

In single-sex schools, the above differences were not found. In an environ-

ment where they were not sod, :ly ostracized for success in a field perceived as
masculine, girls enrolled and adiieved in physical science an h. mathematics as
well as in the natural sciences. In addition, they indicated interest in a range of
suentifk and tedinkal careers. The single-sex schools utilized were parochial
schools, which attracted students for a variety of personal rather than academic
reasons. Therefore, the authoi s ruled out the possibility that girls of this partku-

lar type of educational environment were more motivated.
Voile!! and Lobonc's findings corroborate earlier studies indicating that

women who receive B.A. degrees from women's colleges or from baccalaureate

institutions with a long and continuous history of women graduates are more
likely to pursue scientific doctorates (NAS, 1979). For example, almost 50% of
the faculties of women'h colleges arc women. These institutions graduate about
one-third of the women who go on tu seek douorates in science and engineering,
although they produce less than 15% of all bachelor degrees awarded annually.
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During the past decade, federal programs hav e sought to elucidate and to
eliminate barriers to women in science. As Table 2.2 shows, the female percent
of total degrees is at an all-time high in every science arca at the bachelor and
master's level. In addition, in 1976 women received a higher percentage of
duetural degrees in ev ery science. The problem occurs when one goes beymd
the rhe writ. to the actual figures. Although Table 2.2 illustrates that the percent-
age of all degrees earned by women in the sciences and engineering has doubled
sinee 1951, it is low in all areas. Furthermore, in 1976 approximately equal
percentages uf baccalaureate and master degrees were awarded to women.
However, at the doctoral level, the percentages uf women earning degrees in
science dropped radically.

One factor that may contribute to the difference in the percentage of
women and men completing doctorate degrees in seience is financial suppurt
during their academic training. Although the National Aeademy of Sciences
(1979) reports that men and women receive compal able amounts of graduate
fellowships, there is a subtle difference. Men usually receive research assistant-
ships, while Women get more teaching fellowships. Teaching fellowships not
only carry the message uf lower status, but they also require that considerable
energy and effort be diverted away from doctoral research. Research fellow-
ships, on the other hand, allow the student to focus on scientific research.

Figure 2.1 shows that during the 1970s the percentage of doctorate degrees
awarded tu women finally reached a level comparable to the percentage
awarded in the 19205, the decade in which women struggled for the right to vote
(Hartley , 1979). Thc women's movement of the 1970s contributed to the intel-
lectual elimate whieh resulted in doubling the number uf doctorates in the
physical and life seiences and quadrupling the number uf women engineers at
the doctorate ley el. Women now receive 13.5% of all doctorates awarded in
scienee and engineering (NAS, 1979). This percentage compares favorably to
the percentage (6.7%) received by women during the 1920s (NAS, 1979).

However, before citing these numbers in support of women's progress,
eunskler the undergraduate pools av ailable. Only about half as many women
ret eived baehelor degrees in the decade uf the 1920s compared tu the number
reeciv ing them in the 1970s. The ratio, then, of women doctorates to women
baualaureates in sclence has decreased, that is, although more women earn
bau.alaureate degrees in science, a smaller proportion go on to earn doctorates.

Whcn the data base is broadened to include degrees in other areas, the
number of women seeking adv anced degrees is clearly higher in other areas. As
Table 2.3 shuws, women receive 33.3 % of thc doctorates awarded in education
and 11.5% of those conferred in the social sciences. However, only at the
master's degree ley el in edueation dues the percentage of women receiving
degrees approach then percentage in the population. This finding can be attrib-
uted to the large number uf women in the teaching profession. Many states
require master's degrees fur continued teaching certification, and 57% of mas-
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TABLE 2.2

Percent of Degrees Earncd by Women, 1951-52 to 1975-76

Field

Ycar
1951-52 1957-58 1963-64 1969-70 1975-76

B.S. M.S. Ph.D. B.S. M.S. Ph.D. B.S. M.S. Ph.D. B.S. M.S. Ph.D. B.S. M.S. Ph.D.

Mathematics 28.1 17.3 5.3 28.4 19.4 6.1 32.0 19.1 4.7 37.4 29.6 7.8 40.7 34.0 11.0

Physics 4.7 4.0 1.9 4.4 3.1 1.9 4.7 3.6 1.4 6.1 7.1 2.6 10.9 9.1 4.5

Biological

Sciences 26.0 17.3 11.0 22.0 21.8 12.3 28.1 28.8 11.9 27.8 31.5 14.3 34.6 31.7 21.5

Engineering .2 .4 .7 .3 .3 .6 .4 .3 .4 .7 1.1 .7 3.1 3.6 2.3

Chcmistry 16.0 11.9 4.4 18.6 9.7 5.2 19.5 17.6 7.2 1.7.9 22.4 7.7 22.4 21.1 12.1

SOURCE: Science Education Datethook, 1980, p. 114, 117, 118.
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30 Double Dilemma

TABLE 2.3

Percentage of Total Degrees Awarded to Women by Content Area in 1975-76

Contcnt Area Bachelor's Master's Doctorate

Education 26.8. 57.0 33.3

Social Sciences 11.4 3.5 11.5

Biological Sciences 4.5 1.4 9.4

Physical Sciences 1.0 .6 3.8

SOURCE: Science Education Dotabook, 1980, p. 121.

number of women enrolled in content area

c
Percentaw - x 100

number of degrees earned by women in all fields

ter's degrees in education arc awarded to women. The data for 1975-1976 are

graphically displayed in Figure 2.2. In all areas, the percentage of doctoral and

professional degrees continues to increase, although these percentages are far

below the percentages of baccalaureate and master's degrees awarded to

women, as shown in Figure 2.3.
In summary, substantial numbers of women are now beginning to seek the

training required to enter scientific and technological careers The percentage

of degrees awarded to women in science decreases from bachelor's to master's to

doctor's degree. In biology, the content arca most women select, these percent-

ages fall from 34.6 to 31.7 to 21.5%. Biology, which is perceived as a neither

masculine or feminine discipline, traditionally has attracted more women
However, the data presented in Table 2.1 is positive. This table, based on
undergraduate enrollments in 1978, indicates that a sharp increase in the per-

centage of women trained in science may begin in 1982.

Retention of Women Scientists

Although entry numbers are important, the critical impasse has been the

retention of women in science programs and later in scientific careers, In 1975,

the National Science Board paid specific attention to the problems women

encounter in various fields of the scientific enterprise. Its 1974 report showed

that women constituted only 5% of those employed in science and engineering

occupations. As Table 2.4 shows, in 1977 they composed almost 10 % of the

doctoral work force in all science and engineering fields. However, their partici-
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pation level v aries from arca to drea, from almost 25% in psychology to less than
1% in engineering.

Though women comprise an increasing proportion of thc scientific work
force, they au.ount for almost 30% of either unemployed or part-time em-
ployees among thc pool of science and engineering doctorates. Again, thc
problem varies by field, with women in physics having the highcst uncmploy
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FIGURE 2.3
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TABLE 2.4

Number and Percent of Women Doctoral Scientists and
Engineers in thc Labor Force by Field, 1977

33

Field of Doctorate

Number
of Women

Percent
of Women

All Science and Engineering Fields 27,282 9.7

Math/Computer Sciences 1,151 6.9

Physics/Astronomy 646 2.5

Chemistry 2,551 6.1

Earth Sciences 332 3.6

Engineering 231 0,5

Life Sciences
Agricultural 261 2.0

Medical 1,018 13.3

Biological 7,742 15.6

Psychology 7,543 23.1

Social Sciences 5,807 14.0

SOURCE: Climbing Me Academic Ladder, Doctoral Women Scientuts m Academe, 1977, p 33

NOl E: lhe statistics in this table arc weighted estimates derived from a sample survey of 65,000

m science and engineering. The estimates are subject to two types of error sampling and

nonsampling, (e.g., nnnrcsponse bias).

ment rate, but, overall, three times as many women as men doctoral scientists

are unemployed or seeking employment (NAS, 1979). For example, in 1977,

3 .b To of women with doctoral degrees were unemployed compared to less than

1% of the men (Vetter, 1978). However, the findingsof an 18-month study by

the Scientific Manpower Commission concerning number of women scientists

and engineers in the labor force showed that the higher the educational creden-

tials, the more 1;kely women are to be in the labor force (Vetter, 1980). The
results of this study, displayed in Table 2.5, indicate that a high percentage of

women who major in science or engineering are in the labor force and that the

percentage increases with each degree level. Other findings of the study are that

level of graduate student support, highest degree obtained, presence and age of

children, and field of degree are all factors affecting the number of women in the

labor force. Marriage, oa the other hand, appeared not to be a factor affecting

employment by women in this study. Cole (1981), however, has not found that

any of these factors, except families with more than three children, affect the
research productivity of women scientists.

4 9



34 Double Dilemma

TABLE 2.5

Percentage of Women Scientists and Engineers
in the Labor Force by Degree Level, 1975-78

Data Source Year of Survey
Degree (%)

Bachelor's Master's Doctorate

AS 1976 83.6 87.5
Be(1976) 1978 84.3 87.2
1r(1972) 1978 79.9 86.5
C 1975 63.1
D 1978 71.0 78.1 96.1
Es 1977 89.5
F 1976 89.0 84.4 92.8

SOURCE: Same, January 4, 1980, p. 29.

KEY A . Bachelor and master's graduates of 1974 and 1975, B - Bachelor and master's gradu-
ates of 1972 and 1976, C - Graduates from 411961 entering dass who received bachelor's ckgrees on

or before 1971, D - Graduates front 1962 to 1977 in thenustry and -!nguteering from 10 colleges
and universities, E . Doctorate degrees earned in science and engineering in 1977, F . Science
and engineering professionals with mule than two years professional experience, . Weighted
sainple,

The National Academy of Sciences (1979) also reports on factors affecting
the retention of women in scientific careers. It rcports contradictory findings
indicating that m.rriage has oftcn been uscd as a convenient explanation of a

high attrition rate by womcn rathcr than citing more discriminatory factors
such as underemployment and lower pay. As Table 2.6 shows, women doctor-
ates in science and engineering arc consistently paid less than male doctorates in
all occupations, and from 1973 to 1977 thc degree of underpay ment did not
improve. Although current data indicate that entty -level female engineers are
paid slightly more than their male counterparts, it is thc only field of improve-
ment and of equity (Vetter, 1980).

In summary, women's progress in employment and advancement in suen-
tific careers has not measured up to their educational adv ances. Although thc
proportion of earned degrees in the sciences and engineering has increased since
1950, thc number of women in scientific careers has not improved accordingly.
Personal and social factors, such as marriage and child raising, are of far less
importance than factors directly related to characteristics of employ ment in
preventing full participation of women in scientific careers. More women with
doctorates in science and engineering arc underemployed, unemployed, or
lower paid than their male counterparts.
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Women in Science in Academe

Since the minorities and women's project at Purdue University involved
women in scientific disciplines at academk institutions, a survey of women in
academe also indicated factors affecting their status and success. Among doc-
toral scientists, a higher proportion of women than men are employed in higher

educatioa (61% women, 55% men). In business and industry, the reverse is
true (12% women, 28% men) (NAS, 1979, p. 58).

Women Faculty

Within academe, women hold vastly more positions in the lower, un-
tenured ranks. Fur example, although women hold one in four full-time faculty
positions, they account for only one in five tenured positions (NSF, 1980). Of
more concern is the finding reported in the National Academy of Sciences'
report (1979) that there continues to be a lag in the granting of tenure to women.
Women proceed slower through thc academic ranks at all institutions and fewer
of them arc granted tenure (Cole, 1981). As Table 2.7 illustrates, nationally
women hold about 10% of full professor acadeink year appointments. However
during the 1979-1980 academic year, roughly one-half of all lecturer and in-
structor positions were filled by women. In addition, the lower the percentage of
women in the top ranks, the greater the "prestige" of the institution.2 That is,
when the data arc analyzed by type of institution, women comprise less than
10% of the faculty at the top 25 institutions, 13% at the second 25 institutions,
and 16% of full professors at other institutions (NAS, 1979).

The large number of women in the lower ranks as well as salary differences
are indications that women have not progressed as rapidly as their male col-
leagues in academe. When average salaries, reported in Table 2.8, are con-
verted to percentages, the following discrepancies are found. At all ranks, male
faculty members employed tinder 12-month contracts at all public and private
institutions of higher education earn over 36% more than female faculty mem-
bers employed under similar circumstances. At the full professor rank, male
faculty members under 12-month contracts at all public and private institutions

earn 16% more than females similarly employed. When salaries are reported by

field, women in some areas of science suffer larger percentage and dollar differ-
ences. Fur example, in 1977 women were paid proportionately less in chemistry
and psychology than they were in 1973 (NAS, 1979). The existence of lower pay
and status fur academic women with comparable qualifications is an important
-eason why special programs to increase their productivity are needed.
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TABLE 2.6

Median Annual Salaries of Doctoral Scientists and Engineers
by Field and Sex, 1973 and 1977

Field Total

1973

Sex
Men Women Total

1977

Sex
Men Women

All Fields $20,900 $21,200 $17,600 $25,600 $26,000 $20,700

Physical Scientists 21,200 21,400 17,400 26,600 26,800 21,200

Chemists 21,300 21,400 17,300 26,600 27,000 20,900

Physicists and Astronomers 21,100 21,200 17,700 26,500 26,600 23,100

Mathematkal Scientists 19,300 19,400 17,100 23,300 23,600 19,900

Mathematicians 19,100 19,300 16,800 23,100 23,400 19,900

Statisticians 20,800 20,800 19,500 25,100 25,400 19,800

Computer Specialists 22,100 22,300 17,700 25,800 26,100 20,800

Environmental Scientists 20,700 20,900 17,000 25,800 26,000 19,700

Earth Scientists 20,700 20,800 16,700 25,900 26,000 20,000

Oceanographers 19,400 19,500 - 24,100 24,400 19,200

Atmospheric Scientists 22,800 22,00 - 28,300 28,900 19,200

t..ii...,



Engineers 22,500 22,500 19,600 28,600 28,700 22,900

Life Scientists 20,000 20,400 17,300 24,700 25,100 21,000

Biological Scientists 19,500 19,900 17,100 23,800 24,300 20,500

Agricultural Scientists 19,800 19,800 - 24,800 24,900 20,200

Medical Scientists 23,000 23,500 18,300 28,000 28,900 22,800

Psychologists 20,200 20,800 18,200 24,100 24,900 20,600

Social Scientists 20,400 20,800 17,600 24,100 24,700 20,200

Economists 22,300 22,500 19,300 27,000 27,500 23,600

Sociologists/Anthropologists 19,500 20,200 17,100 22,200 22,900 19,700

Other Social Scientists 19,600 19,900 17,400 23,200 23,900 19,800

SOURCE: Science Education Dalabook, 1980, p. 142.

NOTE. All median salaries were computed only for full-time employed cal/11;am. No median was computed for groups with fewer than 20 individuals

reporting salary.
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TABLE 2.7

Women as Percentage of Total Full-Time Faculty Members, 1979-80

Professors
Associate
Professors

Assistant
Professors Instructors Lecturers All Ranks

9-mo. 12-mo. 9-mo. 12-mo. 9-mo. 12mo. 9-mo. 12-mo. 9-mo. 12-mo. 9-mo. 12-mo.

Private
Institutions

Universities 6.0 6.8 16.6 22.7 30.0 35.5 48.6 71.4 42.1 43.9 18.2 26.5
Other 4-Year 12.7 10.1 21.6 21,2 35.4 32.8 51.0 46.0 49.9 73.7 27.4 26.9
2-Year 29.6 23.3 42.7 32.5 52.9 39.8 57.4 53.8 - - 48.6 41.3

Total 10.1 9.3 20.3 22.1 34.2 33.9 51.0 50.8 45.2 55.8 24.8 28.1

Public
Institutions

Universities 6,4 4.7 16.2 11.9 31.! 21.2 55.7 44.7 44.4 39.3 20.0 13.7
Other 4-Year 11.8 12.4 18.9 21.1 34.; 40.4 52.7 61.1 46.4 44.3 26.4 28.8
2-Year 23.5 17.8 29.4 30.6 38. ) 41.6 47.7 47.3 46.1 47.4 34.7 36.1

Total 9.7 7.2 19.1 16.8 33 8 29.6 52.1 51.5 45.3 40.5 26.4 23.2

Public and
Private
Combined

Universities 6.3 4.9 16.3 13.4 30.8 23.2 54.2 49.9 43.9 39.9 19.6 15.4
Other 4-Year 12.2 11.5 19.9 21.2 34.9 37.3 52.0 53.2 47.4 53.2 26.8 28.0
2-Year 23.8 18.4 29.9 30.8 39.3 41.4 48.4 48.9 47.4 47.4 35.2 36.6

Total 9.8 7.6 19.4 18.0 33.9 30.7 51.8 51.3 44.7 43.0 25.9 24.3

SOURCE: The Chronicle of Mghtc Education, Vol. 21, 1980, p, 8.



TABLE 2.8

Average Salaries of Full-Time Faculty Members, 1979-80

al
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Public and Private,
9-Month Contracts

Universities
Other 4-Year
2-Year

Total

Public and Private,
12-Month Contracts

Universities
Other 4-Year
2-Year

Total

Professors
Associate
Professors

Assistant
Professors Instructors Lecturers All Ranks

Men Women Men Women Men Women Men Women Men Women Men Women

$30,561
25,416
24,031
27,994

$36,856
31,759
26,594
34,896

$27,367
23,676
22,961
24,764

$34,072
27,965
24,427
30,190

$22,386 $21,101
20,488 19,410
20,862 20,334
21.262 20,070

$28,863 $26,579
26,149 23,494
23,229 21,988
27,421 24,459

$18,210 $17,232
17,011 16,265
17,665 17,009
17,504 16,656

$24,320 22,113
21,164 19,330
19,541 18,205
22,771 20,233

$14,272
14,042
15,570
14,433

$19,036
15,763
16,166
16,716

$13,718
13,397
14,224
13,634

$16,752
15,042
14,516
15,328

$16,327
15,403

15,940
15,953

$22,314
17,630
17,471

21,339

$14,337
13,446
13,423
13,921

$19,305
15,426
16,608
18,173

$24,423
20,403
20,765
21,941

$30,876
25,240
19,904
27,039

$18,616
17,120
18,672
17,922

$23,203
19,371
17,473
19,816

SOURCE: The amide of Higher Edueation, Vol. 21, 1980, p. a.
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TABLE 2.9

Women Chief Executive Officers in Colleges and Universities'

Number of Women Chief Executive Officers
Type of Members of
Institution Religious Orders Others Combined Total

4-Year
Private
Colleges

2-Year
Private
Colleges

4-Year
Publi(
Colleges

2-Year
Public
Colleges

Total

1975 1976 1977 1978 1979 1980 1975 1976 1977 1978 1979 1980 1975 1976 1977 1978 1979 1980

79 83 82 75 82 80 19 24 25 39 38 44 98 107 107 114 120 124

26 23 23 23 25 20 8 8 7 9 12 13 34 31 30 32 37 33

0 0 0 0 0 0 5 3 5 9 14 21 5 3 5 9 14 21

0 0 0 0 0 0 11 13 14 22 33 41 11 13 14 22 33 41

105 106 105 98 107 100 43 48 51 79 97 119 148 154 156 177 204 219

SOURCES Comment, j.mtiary, 1981, p. 7; Corivnent, June, 1980, p. 9.

Only lautnen in institutions al, redited by du mint regional au redanig assot iittions in the United States, Puerto RUA), and (Awn ON ... 2,705 in 1980;
2,722 in 1979)
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Women Administrators

Women arc not only underrepresented in high ranking faculty positions,
but also, with a few notable exceptions, they are excluded from higher adminis-
trative ranks. When the number of female chief executive officers is tabulated,
only 21 public four-year institutions had women presidents in 1980. However,
as the data in Table 2.9 indicates, that was a significant increase over three

women chief executive officers in 1976. Women fare better in private and
church-related four-year colleges and in public two-year institutions. However,
many of the former are women's colleges, and chiefexecutiv es of the latter often

have lower status. In all, out of the 2,765 chief executive positions included in
the data for Table 2.9, women held 219 positions in 1980. When this data is

converted to percentages, women held only 7% of the total chief executive
positions in 1980, an increase of 1% since 1978.

Tidwell (1981) summarized a study by the American Association of Uni-
versity Women which described the status and role of women in academe She

compares the situation of women in 1981 to their status in 1970:

1. In 1981 only 25% of full-time faculty arc women. These data indicate
no change from 1970.

2. There Is an inverse relationship between the number of women faculty
and faculty rank. the higher the rank, the fewer the women. Nationally,
in 1981, 28% of assistant professors, 16% of associate professors, and

8% of full professors are women.
3. Among the women employed as full-time faculty members, only 16.5%

are tenured.
4. There is a negative col relation between the size of an institutiouna.the

number of women on its facuhy. In colleges, and universities with
enrollments of over 10,000, 22% of the faculty are women, while at
schools with less than 1,000 students, 37% of faculty arc women.

3. There is a negative correlation between the size of an institution and the

proportion of women at higher faculty ranks. For example, at the small-

est schools, women fill 23% of full-professor positions, but only 7% of
these positions at the largest-institutions.

b. Women administrators generally hold middle- and low-1o, el positions

lather than the highest positions of president, chief academic officer,

business officer, or developtnent officer. As was found in 1967-1970,
women arc more likely to hold positions related to student services and

external affairs.
7. Only 18% of college and university deans are women.
8. The proportion of women hokfing top-level administrative posts has

Increased slightly since 1970, but women arc still underrepresented.
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42 Double Dilemma

Although the increase in Ph.D women has led to an increase in their
presence among science faculties, the gains in total positions, particularly in
tenured positions are modest. In summary, women generally have lower aca-
demic ranks and are paid less than their male colleagues at each academie rank.
Furthermore, they are underrepresented in administration. Though the gains
in the last decade have been greater than earlier decades, they remain modest.
In spite of federal edicts, women are still second-class citizens in higher educa-
tion.

Minority Women

A careful search of curient literature, including women studies, higher
education, and other related topics, revealed a dearth of information regarding
women in science and science education at southern minority colleges. Since the
participants in this project were all minor ity women, an extensive search for
literature pertaining to minority women was undertaken. Again, little was
found. As noted in one sur v ey , "Many research reports have been published in
the 1970s under tides which include some var lotion on the phrase, 'the status of
minorities and women.' In most cases, 'minorities' has meant white females.
Minority women have been nearly invisible" (Strauss, 1979, p. 10).

The data available for higher edacation is reported in ter ms of minorities
and women, no source was identified for minor ity women. For example, Cor-
bin (1978) reports few representatives of minor ities hold positions in higher
education. The National Center fur Education Statistics (1978) cites national
figures to indicate that both women and minorities are underrepresented in
higher education and that must of them hold low status positions. Usually, , the
number of minorities decreases as rank increases, especially between the assist-
ant professor and associate professor ranks, the kvcl where adv ancement to
tenured positions is must er itical. This is the Mine pattern found for women,
therefore, one can assume it holds for minority women.

An increased awareness of women's status in higher education is essential
to an understanding of the roles minority women have in the academic env kin.
ment. Recently, several conferences have examined the unique position of
black minority women faculty and administrators. One of the first of these, held
in 1975, was sponsored by the National Institute of Education. This conference
was the first one in a series which addressed the educational and occupational
needs of various ethnu and racial groups of women. According to its proceed-
ings, the following conditions confront black women in or about to reenter
academia:

58



Women in Science and Science Education 43

1. Child care is nut a majur concern for either professional black women or

reentry black women.
2. A significant number of black professional women are considered low

achievers prior to returning to college.
3. A major-4 of the respondents receive psychological support from hus-

bands or male friends.
4. Generally, college administrators and faculty members are insensitive

to black women's reentry problems.
5. College administrators and faculty members appear to be both racist

and sexist toward reentry black women.
6. Peers and black faculty provide the greatest support for reentry black

women.
7. Counselors and white faculty provide the least services for reentry black

women.
8. Tutorial programs provide little, if any, resources to implement reentry

for black female students (Cossey and Toncy, 1977, pp. 163-164).

From this analysis, some issues which have been identified as "women prob-
lems," such as child care and spouse encouragement, are not seen as crucial with
black women reentering college. Critical conccrns, however, include bureau-
cratic regulations, faculty and administrative encouragement, and academic
resources.

A second conference examined the needs and concerns of black women
administrators, both in academe and in professions. In 1980, the American
Council of Education sponsored a Women Executive Seminar Series. This
conference focused on the issues confronting women administrators, both in
academe and in the business sector. The conferees identified several variables
affecting their performance regardless of administrativ e setting. These included
race, sex, and role. Many minority women administrators reported that their
actual duties did nut match their job descriptions. As one participant observed,
"There are doubts about your abilities because you arc a woman and because
you arc black or another minority" (Comment, 12 2 1980, p. 5). In addition,
women minority administrators had to resolve differences between how they
were perceiv ed by others and how thcy saw themselves. For example, the black
female vice-president of Portland State University ex' plained that in addition to
her administrative duties, she had to handle "every thing concerned with minor-
ities." In her opinion, this added responsibility interferred with her performance
of other duties (Comment, 12 2 1980, p. 5).

The National Institute of Education is beginning to report data concerning
the role and status of minority women in academia and in the professions, but
little information is available now. Therefore, an analysis of minority partici-
pants in this project was conducted to rev eal personal characteristics and profes-
sional goals of minority women in science and science education.

5 9



44 Doubk Dilemma

Project Participants

A positive step in achieving higher status for women in academe, specifi-
cally fur women faculty members at southern minority institutions, was taken
by the women who participated in the National Institute of Education's project
at Purdue University . Thc activ ities uf this pr uject addressed many issues which
affected the status uf women faculty. Kahle identified the lack uf scholarly
research and publication productiv ity dS critical factors, thus the project was
designed so that the participants carried uut the total research and dissemina-
tion process through their participation in two summer workshops at Purdue
University and their interim research activities.

Figure 2.4 presents demographic data which describes the women who
participated in the initial year of the project. Personal data Shurs that half of the
participants were married, and six of the 10 had unc ur more dependents, either
children ur elderly relativ es. Their median age was 42. Seven of the original 10
participants completed the project, and they al c described in Appemlix A. Two
of the participants did not continue after the initial y car because they had
satisfied their personal career goals, while a third participant accepted d faculty
position in Maine.

The women who apphed tu and were accepted by the pi oject had attained
moderate levels uf professional Success. Fur example, one had attained the lank
of full professor and three had earned doctoral degrees in education.' The rest
had earned master's degrees. one in mathematics, unc in mathematics educa-
tion, twu in biology , two in science education, and one in sociology . Although
only one had published more than one professional paper, all were active in
professional organizations. Prior to the project, only en had attained an ad-
ministrative position.

The NIE/Purdue Una ersity participants were dedicated teachers, who
had an average 44.3 different class preparations. Of the sev en completing this
project, three taught in science departments, one in mathematics, one in sociol-
ogy, and twu in education. In addition, each was inv oh, ed with student auk i-
ties un her home ampus, sponsoring science clubs and science projects. Must
were very active in campus church groups, choirs, and related activ ities.

Summary

Women in higher education have experienced personal and professional
barriers which have limited their numbers in academic positions of authority
and status. Changes in the 1970s have alleviated some uf these barriers, thus
increasing opportunities for women making them somewhat more equitable
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FIGURE 2.4

Demographic Data, Selected Women Faculty at Minority Institutions
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46 Double Dilemma

with opportunities fur men. However , the number ofwomen in the. professional
work force dues not reflect the number of women whu hac icceived appropriate
training.

The NIE/Purdue University project was designed to alleviate barriers to
women faculty at minority institutiuns. Collaborative efforts were directed
toward improving research and writing skills and toward providing strong ru:
models and mentur relationships. These effurts were intended tu increase reten-
tion, to maximize participation, and tu augmeot advancement uf these women
in academe.

NOTES

I. Service tourse indicates a basic science course, staffed by a science department, but
offered to nonseienee majors.
2. "Prestige" indicates ranking of institutions based un amount of federal research and
development monies allocated. Institutions are grouped as the tup 23, second 25, and
other.
3. The earned doctorates of the project's participants were. one Ph.D. in Counseling
Education, one Ed.D. in Secondary Education, and one Ed.D. in Elementary Education.
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3 Minority Science
Education

. . . Black colleges, still today, are the main centers for providing

upward mobility for blacks. Many of the students that these institutions

admit are the first of their families to attend college. Many still enter college

with academic deficiencies and are in need of other kinds of support for

successful college achievement. Many are from poor families. Studies related

to higher education participation indicate low correlations between higher

education participation and each of the variables cited here. Yet, black colleges

graduate over lily percent of the black students who receive baccalaureate

degrees each year. . . . Even more impressive is Me fact that of Me blacks

who hold the highest academic degree, the Ph.D., over seveny percent earned

their baccalaureate degrees from black colleges. Indeed, black colleges are vital

resources to our nation. WC. Williams, 1981, p. 3

Introduction

Few argue the important influence and impact that traditional black liberal

arts colleges have had on minority education. W.C. Williams, president of
Miles College, states above how well these colleges serve minuity students
Furthermore, 76% of all black lawyers, 90% of all black teachers and social

workers, and 75% to 80% of all black doctors and dentists received their
bachelor degrees from historically black institutions (Thomas, 1980) Yet their

continued growth and development is questioned. For example, Williams

(1981) thinks that their very existence is threatened by the Department of
Education's civil rights legislation. Indeed, if they arc to survive and flourish,

problems with financing, enrollments, financial aid, and accreditation must be

met.

Minority Institutions of Higher Education

The accessibility of higher education for minority students was minimal

unul the late 1800s. The few blacks who gained entrance into institutions of
higher education often had to leave due to financial or personal constraints and,

48
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Minority Scicnce Education 49

therefore, were unable to complete their degree requirements. Many more were
simply refused entrance. However, by the turn of the century over 2,000 blacks
had graduated from American colleges, and the majority of them had attended
traditionally black colleges in the southern part of the United States.

Finances

Since must blacks liv ed in thc South during the 19th century, the refusal of
state guy ernments tu contribute public funds to minority institutions severely
restricted higher education for minority students. The Morrill Au of 1862,
establishing land grant colleges, was the first provision of support which in-
cluded minority institutions. HONVCer, many southern states chose to appropri-
ate Murrill funds exclusively to land-grant colleges for majority students. It was
not until the second Morrill Act of 1890, which restricted appropriations unless
the proceeds were div ided among institutions serving all races, that equitable
support was available for some minority institutions.

To ov ercome financial difCculties, northern missionary groups and south-
ern black church groups worked cooperatively to build facilities, tu hire teach-
ing personnel, and to establish private colleges open to the indigent uf all races.
Two black colleges, Tuskegee Institute and Hamilton Institute, benefitted
greatly from early contributions. Many believed monies were awarded to these
institutions because their curricula had an industrial, rather than a liberal a ts,
focus.

Recent efforts to improv e education for black students hav e centered pri-
marily un more and new sources of financial support. Monies hav e been solic-
ited from the priv ate sector as well as from state and federal agencies. One way
small culkges can operate more economically is by forming consortia. A consor-
tium of colleges in Alabama, the Alabama Center fur Higher Education
(ACHE), has dealt with the financial problems of its member institutions by
soliciting funds from both the public and private seam , as shown in Table 3.1.

Enrollment

Black institutions, both undergraduate and graduate, have suffered a de-
crease in enrollment in recent years. In the 1900s, 96% of all blacks attending
colleges or univ ersities, were enrolled in minority institutions, today less than
20% choose these institutions. The institutions must affected are the traditional



TABLE 3.1

Sources of Funding for ACHE Operations Initiated between 1971 and 1976

Year of Funding Initiation
1971-72 1973-74 1975-76

C
C.r
V.r
s

Source

Alabama Council
on the Arts

Carnegie Corporation

Emergency School
Assistance Program

Ford Foundation

Member Institutions

Rehabilitation Services
Administration

Amount

$ 10,200

357,000

78,400

105,000

110,000

26,000

Source

CETA: Title II

Member Institutions

National Endowment
for the Humanities

USOE: Title III

Special Programs
for Disadvantaged
Students

Amount

$ 86,000

40,000

189,000

320,000

285,000

Source

Alabama Commission
on Aging

Alabama Committee
for the Humanities

and Public Policy
:

CETA: Title I

Community Service
Administration

National Endowment
for the Humanities

Amount

$ 29,000

18,000

108,000

31,000

89,000

1



Southern Education
Foundation

1,000
Southern Education 5,000

Foundation
Title V-E: Education 138,000

Professions Development The Rockefeller 171,300
Act Foundation

USOE: Cooperative 70,000 USOE: Title III 256,000
Education

Ethnic Heritage 175,000
Studies

Total $895,000 Total $920,000 Total $882,300

SOURCE: Alabama Center for Hither Education Bulletin.

67



52 Double Dilemma

black colleges and universities located in the southern region of the United
States. As Black has stated, "Alabama's traditionally black colleges are strug-
gling again this time tu keep up their enrollment as more black students leave
high school and head for junior colleges or the larger Vit hite universities" (1980,
p. 6A). Table 3.2 shows the enrollment trends from 1969 to 1979 of the institu-
tions that participated in this project. Two historically black institutions, Miles
and Stillman Colleges, have experienced a slight, but steady , decrease in enroll-
ment, while Talladega College, a similar institution, has not. According to the
participants, Talladega College continues to provide liberal arts education for
some of the must able black students. Although Alabama A&M University
appears tu have quadrupled its enrollment, the inclusion of graduate students
from 1976 un has confounded the data. Must of the participating colleges have
prevented drastic enrollment declines by adapting "open-admission" policies

TABLE 3.2

Enrollment Trends of Participating
Four-Year Colleges and Universities

institution 1969 1976 1978 1979

Alabama A&M 1,702 4,564 4 463 4,500

Stillman 648 857 838 700

Talladega 426 625 650 712

Miles NA 1,472 1,386 1,058

SOURCE: The Ihrsrangham News, August 7. 1980, p, I.

KEY: NA Data not available.

4

As federal legislation continues to open up opportunities for blacks in
higher education, adequate financial aid has replaced admission as the primary
concern of black students. Since many minority students come from low socio-

economic backgrounds, financial aid funds frequently do not cover the costs of
their higher education. The National Board un Graduate Education reported in
1974-1975 that black and Hispanic college-bound high school seniors estimated
that their parents could contribute about $200 toward college expenses, the
median figure estimated by white students was over $1,000 (Minority Group
Participation in Graduate Educatwn, 1976). Although sufficient finandal assistance
does nut insure a successful college career, , it may bc thc major inhibiting factor
for many minority students. Financial aid programs at the partkipating col-
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legcs are shown in Figure 1.5. All of these institutions hay- varied student aid
programs which also may hav c helped them maintain enrollments.

Accreditation

From 1900 to 1960, enrollments generally increased in historically black
institu,.ons. However, facilities and services often could not keep pace. For
cxarriple, library, , laboratory, and classroom buildings were often inadequate.
The lack of these resources was a factor in denying accreditation to black
kulleges. In the 1900s the Southern Association of Colleges and Secondary
Schools dcv iscd a new category in whkh tu admit minority institutions. The
new eategury , "approved" rather than "accredited," implied different accredita-
tion stand.rds fur eulleges serv ing minority and majority students. Black col-
leges such as the ones participating in this project could not become fully
aecredited and equal members uf the Southei n Association of Colleges and
Secondary Schools until 1930. As discussed in Chapter 1 all institutiuns partici-
pating in this project are accredited.

In summary , although it is not the intention of this work to describe the
.nany factors affecting minority institutions uf higher education, some of the
main ones financing, enrulln-rents, and accreditati9e must be considered.
Many people believe that the existence of historically black institutioirs of highet
edueation is thr eatened by the accessibility of majority education. However, the
en A-mous untribution of these institutions has dune ritueh tu mold the history
of a r ace and ()four nation. Effor ts should be made tu ensure theit continuation.

Minority Science Education

AN ilte dev clop into a technocratic society , education in the scienees and in
mathematies beeurnes a pal amount concern. Yet, ov erwhelming cv idence ex
ists that mirmities, par tkularly blacks, and women arc underrepresented in
scicncv eourses and, subsequently,, in scknce careers. Although societal, per-
sonal, and edutational factors contribute to this underrepresentation, we will
consider only the educauurial ones. Since most students follow identical pro-
grams du oush elementary and ju Uur high school, differences in scientific train-
ing do nut appear unti' high sehoul. 'iVe shall examine educational factors which
hunt rninut ity pat ticipation in sc.:: icc by analyzing secondary schools. Next,

cvntr ibutions uf minor ity institutions toward undet graduate and graduate
science eduration will be assessed.

CD
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Secondary Schools

In these days, it is doubtful that any child may reasonably be expected to
suu.eed in life if he [sic] is denied the opportunity of an educatiun. Such an opportu-
nity, where the State has undertaken to prov ide it, is a right which must be made
available to all on equal terms. ("Brown v. Board of Education" in Toward Equal
Educational Opportunity, 1974, p. 20)

A quarter of a century has passed since the Supreme Court in 1954 de-
clared unconstitutional "separate, but equal" schools. This decision stated that
segregated schools were illegal, yet many examples exist of both fur mal .1.1d
informal segregation by school z.nd by classroom, by tracking and by counsel-
ing, by choice and by ignorance. Kahle (1979) has reported that National
Assessment data (NAEP, 197)) indicate that in the Southeast approximately
30% of the black 9-ycar-olds, 39% of the black 13-ycar-olds, and 47% of the
black 17-y ear-olds attend schools that arc 60-100% white. Between 20% and
30% of blacks in each age group attend schools with a majority of white students
in the northeast, central, and western regions of our country. Despite this
evidence uf partial integration uf the nation's schools, the effects of continued
segregatMn remain today. . As Stake and Easky (1978) suggested, the problem is
multifaceted. "It is not thc fiscal provisions that concern us here but the more
fundamental differences in opportunity to learn, involving the competence of
the teacher, the quality of the learning materials, the learning place(s), the peer
group of students engaged in learning" (p. 14:11).

The effects uf segregation yn the attitudes and achievements uf minorities
dues nut stop at the school level, thousands of classrooms are segregated, either
by formal oi informal procedures. These practices result in fewer opportunities
open tu minurity students, and they arc especially damaging in science and
mathematics where each course builds upun earlier content. The disparity
between black and white students in high school science classes is shown in
Figure 3.1. Formal methods uf segregating classrooms usually involve either
"tracking" or "grouping" of students by ability, , by occupational intention, or by
prerequisite. Tracking denotes the lung-term assignment of students into differ-
ent groups taught with different lung-term objectives and with little pros isMn
fur, ur expectation uf, reassignment. This practice was declared unconstitu-
tional in 1967, yet three recent national surveys uf science education report
instances of it (Stake and Easley, 1978, Helgeson, Blosser, and Howe, 1978,
Weiss, 1978).

Although grouping denotes mute flexibility and temporary assignments,
in practice few reassignments occur (Stake and Easley, , 1978). Furthermore,
grouping often results in segregated classrooms in desegregated schools. Cun-
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sider the follow ing description of two ty pes of math classes in a California school
(Stake and Easley, 1978: 14:17, 18).

Number of Students in Different Classes
White Oriental Black Hispanic

Advanced Math 15 3 0 0

General Math 10 0 8 8

Furthermore, they report that over 60% of the students in the lowest level of
suence classes in a Texas school were black males, assigned first because of a
reading problem, second because of a math problem, third because of a disci-
pline problem, and last because of a science problem (Stake and Easley, 1978).
This second ty pc of segi egatiun, ,.,ithin the classroom, affects attitudes toward
science and achievement in science in much the same way school segregation

has in the past.
Classrooms arc also informally segregated by the requirement of prerequi-

site classes. Many minorities do nut take science courses because they have not
been counseled into the academic "tracks" or into the prerequisite mathematics
Lou rses (Shorter, 1979). Fur example, Ignatz (1975) reports analarming under-
representation of blacks in adv anced science classes in a large sample of students
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in Florida, His data, presented in Table 3.3, shows that althoughenrollment of
blacks in Biology II is similar to their percentage of the total enrollment, blacks
are noticeably underrepresented in the physical science classes listed. Lack of
enrollment in these courses and in higher mathematics courses effectively elimi-
nates minority students from science majors and science careers. Indeed, the
doors are shut before they can be opened.

TABLE 3.3

Percentage by Race Enrolled in Science Courses
in 44 Public High Schools in Northern Florida*

Course Black White

Biology II 23 77
Chemistry I 9 91
Chemistry II 6 94
Physics I 7 93
Other 29 71

SOURCE: Sorna Education, 1975, p. 571-573.

'Total enrollment 28,121 of which 75.2% were white and 24.8% were black.

It is evident that many gifted young people are undertrained and underuti-
lized in the sciences and in mathematics. In 1979, the National Research Coun-
cil (1979) noted that a large fraction of the nation's corporate executives and half
of the federal decision-makers come from science and engineering back-
grounds The rc.port goes on to state that as children approach adolescence, the
availability of role models becomes an important factor in theit selection of
future careers. Mary Budd Rowe (1977) also cites this as a possible reason why
blacks choose fields other than the sciences. Studies have shown that, although
parents arc listed by adolescents as the indiv iduals must responsible for their
career choices, associations with other adults holding specific occupations are
second in importance (Pallone, Hurley, and Richard, 1973). There is a need,
therefore, to provide minorities with more minority role models within science
and mathematics by increasing the number of members uf minor ities teaching
science and mathematics during the critical years (ages 14-17).

Many of the participants in this grant were role models for both pre- and
inservice secondary teachers. The project's attempts to infurm them uf relevant
research, to assist them in forming supportive networks, and to analyze the
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educational needs of their students may enhance their future roles in science
education.

Colleges

There is a recognized need for recruitment of minorities into scientific and
mathematical fields and courses. As Rowe (1977) has stated, "The National
Academy of Sdences (NAS) Committee on Engineering reports that blacks
continue to be markedly under-represented among students in these fields" (p.
34). She also noted that ". . . middle-class blacks arc choosing to enter politics,
lavt and other social sciences, but not the research sciences or engineering. Even
when blacks are successfully recruited as science students, their drop-out rate is
high and they frequently ask to change profession.enroute" (p. 34).

In order to evaluate the participation of the black segment of our popula-
tion in science courses and careers, analyses of other minority groups is appro-
priate. Antung the four genci ally identified minority groups, persons of Asian
origin are overrepresented in the sciences and engineering, while the other three
groups, American Indian/Alaskan native, blacks, and Hispanics, arc under-
represented, as shown in Figure 3.2. Of these three groups, blacks make up the
most significant proportion of our population, they compose 1., 7. of the 18-21-
year-olds and 10.7% of the total undergraduate population. Ht. west er, blacks
account for only 6.9 % of undergraduates majoring in the biolu6.cal sciences,
5.9% in engineering and 4.6% of physical science majors (Office of Civil
Rights, 1976).

At the graduate school level, the numbei of blacks receiv ing doctorates in
scientific disciplines is even lower. In 1977, they constituted less than 4% of
Ph.D. recipients in all science and engineering fields. Tablc 3.4 presents data
concerning the percentage of degrees awarded to nii turities in physical science,
biological sciences, and social science. These data illustrate the dearth of blacks
receiv ing baccalaureate, master, and doctoral degrees in scicncc. When data
concerning percentages of degrees awarded to blacks in these threc areas, along
with education, is graphed, as in Figure 3.3 the disparity at advanced-degree
levels is startling. For example, for blacks to reach population equity in the
percentage of degrees awarded in physical sdence, approximately a 700%
inucase in number of doctoral degrees is required (Minority Gio.p Partie.ipation in

Graduate Educaiion, 1976).
Qualifications for graduate study may be achieved by attending either

majority or minority institutions. However, the attrition rate of black graduate
students is notably high. Factors such as "niutiv Ltiofl, persistericc, and comma-
Way ith depai tmental expectations and resources" influence whether or nut
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TABLE 3.4

Minority Student Representation among Degrees Granted in Engineering and Science

Percentage of Degrees Awarded 1975-76

Physical Science Biological Scicncc Social Scicncc

Proportion in U.S. Population 1977 B.S. M.S. Ph.D. B.S. M.S. Ph.D. B.S. M.S. Ph.D.

Black 11.6 2.9 2.4 0.9 4.1 3.1 1.3 8.5 5.4 2.6

Hispanic 5.3 L3 1.0 0.8 1.6 0.8 0.6 2.4 1.8 1.0

Native Amcrican 0.4 0.3 0.2 0.2 0.3 0.2 0.1 0.4 0.2 0.2

Asian American.... ..... .. . 1.3 1.5 2.6 2.5 2.2 L9 2.5 1.1 1.2 0.9

Total Degrees Granted
(Thousands) 21.2 5.4 3.4 54.2 6.6 3.4 126.4 25.9 4.2

SOURCE: Soma Eduauson Da1abook, 1980, p. 121.
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minority studv nts will successfully complete their graduate study programs
(Minority Group Participation in Graduak Education, 1976, p. 9).

The pitfalls, which lead to the high attrition rates, vary from institution tu
institutiun. Some researchers have analyzed potential difficulties at Lug.,
multicultural universities, while others have focused un the problems cmcam-
tered at institutions uf higher education which have primiu ily black students.
Reed (1970) recognized alienation, stereotyping, and lack uf adequate career
counselling as three problems often encountered by black graduate students in

7 6



Minority Science Education 61

large institutions of higher education. Of the tin ee problems, alienation has the
greatest effect un the black student population at these institutions. Alienation
within the college community rcsults in a lack of intellectual interaction which
t an lead tu low academic achievement. The black student encountering such a
dilemma may become disillusioned enough tu sithdras from graduate study.

Alienation within the college community is often related to the problems of
stereotyping. Accurately to inaccurately, , black graduate students often art.

regarded as "special admit" students. Because uf this v iew, black students have
not been expected tu excel academically at the graduate le% el. Another problem,

discussed by Reed (1978), is the lack of adequate career counselling. This occurs

at all levels of education for black students.
The minority graduate school plays an impui tant role in fulfilling both the

personal and educational needs of black students. Programs of study leading to
graduate degrees are curt end) available at 28 black :nstitutions. One of these,
Alabama A&M University, has been involved activ ely in this project. Four
blat k institutions has e doctor ate programs. Howard Unis ersity , Atlanta Uni-
ersity , Meharry Medical College, and Texas Southern Univ ersity (Mimrity

Group Partiripation in Graduate Education, 1976). Although black students may feel

more t omfortable k graduate situations, here, too, they encounter prob-

lems. These pi oblems di e usually related to fiaancial support (fellowships and
assistantships) as well as to the need for laboratory space and equipment. In
many ways, they reflect institutional concerns. Consider the following specific

priorities listed by black graduate schools.

1. The attainment of equipment and facilities for the at hies .nt of pro-

gram goals
2. The attainment of financial assistant e foi institutional development

and student aid
3. The rec ruitment and retention of qualified faculty members
4. The ac hievement of racial equality among all ethnic groups
5. The creation of realistit administrative standards whit h allow the insti-

tution to lunt rum signifit antly in the educational niainsti eam without

cultural barriers
b. The des elopment, extension Ind impi ov einem of programsof study in

the sot ral, physical, and biological sciences as well as in business and

teacher training
7. I he development of programs of study in stic h areas as urban affairs,

allied health, rec reation and leisur e, and multicultural affairs (Minority
Group Participation in (;raduate Education, 1976),

I he lat I. ol edut ational oppot tunities is rrflected in the ott upational data,
(lesc ribed by Hale (1978, p. 205S). This study indit ates that altlmugh blacks

constitute 11% of the U.S. population, they account for only 1% of the physi-
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cians and engineers and uf the dentists. Furthermore, they eurnprise only
about 5% of the labor force in science and engineering fields.

In summary, , lack of financial assistanee and of camel counselling as well as
alienation and stet cut y ping arc among the major faeturs contributing tu the loss
enrollment patterns and the high attrition rates of black giaduate students. In
spite of often strung desires tu obtain grthluate degrees, these obstacles may
prose insurmountable. Rellloing these Lu tiers is a task fur all institutions uf
higher educ ation. As the National Board on Graduate Education aptly states.
"Inereased minority participation in graduate edueation is an inipoitant goal to
be realized for soual, economic, intellectual, and cultural well-being of all
persons. It is for the colleetive benefit of society that the representation uf
minority group persons among those Lai ning ads anced degrees bc inereased"
(Minority Group Participation in Graduate Education, 1976,p. 1).

Summary

Historically , education in the sciences for minority students has been al-
most nonexistent. Today opportunities base been opened and morc minority
students are choosing science inajms as undergraduate and gi aduatc students.
Although programs such as the cooperatis e Bac calaul eate and Doetoi of Vetel
inary Medicine degree, deseribed in Chapter I , help to alles iate bait ici s, many
obstacles !main. Before educational and employ rnent equity is possible, black
students must be encouraged tu entel science fields. This CM ouragenient must
begin in eat ly adolescence where c uri kular materials, instruetional strategies,
and appropi iate rok models all contribute to positisc attitudes tossard and
highei ac Ines ement els in science. Suecess ss ill, then, lead to pal t icipat ion.

NOTES

admission" relerN to the inactut of adnotting all applit ants usual!)
dem e ol a ingh school edm anon or Hs equivalent.
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4 Reports from the Field

Preface

The papers included in Chapter 4 arc a compilation of the research projects
conducted by each participant on her home campus. They are, therefore, re-
ports from the field. The women each identified a learning problem on her
campus, collected data about it, and presented solutions to alley iate it. Each
paper has a different focus.

The individual papers were written to stand alone, therefore, the reader
may find some repetition uf background information. In addition, different
interpretations fur similar results may be found, as each researcher applied
different statistical analyses ar.d explained her data in the context of her situa-
tion.

The demographic survey and standardized instruments utilized in the indi-
idual studies are included in Appendices C and D and the nature of the

instruments is more fully described in Chapter 5.

An Investigation of Ability/Aptitude, Personal, and
Social Characteristics of Black College Students

Nell R. Anthony
and

Olivia H. Sanders

An alteration of instructional mode and materials may prove to be especially

important in science courses for minority students. The data collected in this

study indicate that the student sample was highly field-dependent, yet, they

were enrolled in an introductory bwlogy course which required exploration

and discovery

One major challenge in educational research is to determine which instruc
tronal methods facilitate learning fur various kinds of students. In general,
teachers du nut understand how students learn, how they solc problems, or
how they perceive and analyze various stimuli in their learning env ironments.
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CrUSS (1976) has asserted that ". . . if we expect learning to have a maximum
impact on the development ofindiiduals, we must offer options with respect to
pacing, method of instruction, and curricular content." In addition, Feldman
(1969) has stressed that the unifurm pattern of education has to be replaced with

a aricty uf activ ides designed tu match differences in teaching and learning
style. With more thorough knowledge of student characteristics and their inter-
relationships, it may be possible tu prescribe teaching methods and materials
appropriate for particular types of students.

The purpose uf this study was to investigate the charactcristks of students
enrolled in an introductory college biology course at a predominantly black,
southern university . A related goal was tu investigate the possible relationships
between sdected characteristics. The student characteristics identified for this
study were grouped intu three areas. First, ability and aptitude were assessed.
Second, personal factors were l.un sidc red based upun data concerning locus of
control orientation, cognitive style, number and enjoyment of spadal exj cri-
ences, and attitudes toward biology . Third, family and background factors were

analyzed from data collected from a demographic survey.

Instruments

The first category of student diaracteristics examined was aptitude and
ability. Aptitude, expressed ,Is the ability tu acquire knowledge, was measured
by the School ,ind College Aptitude Test (SCAT). In addition to the total score
(SCATTOT), scores for the verbal (SCATV) and the quantitative (SCATQ)
sections of the test were gathered and studied. The Otis Lennon Mental Ability
Test (OLMAT) was used to assess school ability.

The second Itegury, personal factors, utilized data from four sources.
Cognitive styk, consistent mode of intellectual functkining including stimulus
fitiception and taw nattion processing, was studied as a possible indicator of
success in introductory science courses. Witkin, a at, (1977) have identified
and studied the cognitive style of field-independence (FI) and field-dependence
kFD). Field-independent individuals usc a more analytical and intuitive ap-
pi oat to problem solv ing. As Douglass (1976) states, "A field independent
k(maly tu person is able to anal) ze a compkx stimulus and to distinguish,

retain, and cool thriate relev ant items extracted from a complex and distracting
bat kground." Conversely, indis iduals who arc field-dependent Are more gen-
t Jai and global in thur approach tu problem sok ing. They may be more easily

disti at. ted by a relevant fin tors in cl problem. Douglass (1976) has indicated that

Sudl an indiv idual is ". . . less likely than the ,,nalytical individual to be able to
structure a stimulus and is unabk tu perceive parts of a field as discrete from the
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overall field of reference." Thc measure employed to assess the degree of field-
independznce is the Group Embedded Figures Tcst (GEFT).

Thc personality attribute referred to as locus of control is an expression of
the extent to which individuals believe that they, rather than outside factors,
control their own lives. While internal indiv iduals believe their own behaviors
determine their fate, external individuals believe thtir lives are not under their
own control. Rcscarch in this area includes studies done by Phares (1957),
Rottcr (1966), and Strickland (1973). Thc Rottcr Internal/External (I/E) Scale
has been used to gather data on this attributc.

Two other personal dimensions were assessed and the data analyzed One
was participation in spatial experiences such as golf or chess and one's enjoy-
ment uf these activ ities. The Spatial Experience Questionnaire (SEQ) was used
for this purpose. In addition, a Likcrt-type biology attitude scale was used to
gather information on the subject's attitudes toward biology.

Finally, a background information survey, developed by a group of black,
women faculty from five southern minority colleges and univ ersities, was used
to gather demograp!lic data fur each student. The data collected include gender,

age, number of work-hours per week, academic major, size and socioeconomic
descriptions of home community, and parental level of education. For each of
the 16 Items on this Miry,ey , the subjects selected the must appropriate response

Subjects

The 142 freshman and sophomore students in this study were enrolled in
an mtroductury laboratory biology course at a predominantly black, land-grant
institution in nor ther n Alabama. Demographic data describing this sample are
presented in Table 4.1. In this sample, 82% of the subjects are between the ages
of 16 and 21. Thirty-two percent arc freshmen, while 46% are sophomores.
Although enrolled in biology, 31% are education majors while only 10% major
in science. Forty-one percent are from small communities (population less than
15,000). In addition, 37% of the subjects are from families in which at least one
parent has completed high school.

Analyses

The statistical procedures applied to the data included the Pearson Product
Moment Correlation, one-way analysis of variance, and stepwise multiple re-
gression. Student characteristics were organized into three broad areas for
consideration, aptitude and ability factors, personal factors, and family!
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TABLE 4.1

Demographic Data: Percentages Describing Personal
and Community Characteristics

Variable Percentage

Aga
..21 82

22-25 13

26-35 7

Sex
Female 53
Male 47

Class
Freshman 32
Sophomore 46

Community Type
1..,:ss than 25,000 41

25,000-200,000 28
Oyer 200,000 27

Parental Education
No High School 19

Only High School 37

Family Size
1-2 Siblings 5
3-4 Siblings 53
5 or More Siblings 42

Work Hours/Week
Less than 5 49
5-20 27
More than 20 10

.Aajor
Social Sciences 23
Science 10

Education 31

background factors. A curielational design was employed tu investigate interre-
lationships of paired variables. A stepwise multiple regression was used to study

ar iance and degree of change in the variance, since this technique increases thc
accuracy of prcdktion. A one -way analysis of variance was performed tu deter-
i.iine the significance of differemes in thc means of SCATV, SCATQ, SCAT-
TOT, OLMAT, and SEQ whcn the subjects were grouped by scores on thc
GEFT.
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Table 4.2 presents the intercurrelation coefficients for the- aptitude and
ability factors. School ability, , as indicated by OLMAT scores, correlates with

TABLE 4.2

Pcarson Product Momcnt Correlation Coefficients
for Aptitude and Ability Variables

N SCATV SCATQ SCATIOT
SCiTQ 121 .24'
SCA'nur 121 .82' .75"

OLMAT 119 .79' .23' .67'

K LA% SCA I - SchoolCollege Aptitude 1 est, verbal smre, SCATQ Sclwol Colkge Apti-

tude I est, quantitative score, SCA I"FOT School-Colkge Aptitude Test, total siiire, OLMAT

Otis-Lennon Mental Ability Test,

SIGNIFICANCE; 'p < .01.

TABLE 4.3

Summary Table: Stepwise Multiple Regressions
(N 142)

Dvendent
Variables

INDEPENDENT VARIABLES
OLMAT GUT SEQ

3

I/E
4Step: 1 2

...

SCATV
R2 .. .64 .65 .65

R2 Change .58 .06 .00 .00

SC ATQ
It 2 .16 .20 .21 .21

R2 r-ange .16 .05" .01** .00

SCAITOT
R2 .40 .53 .57 .57

R2 Change .40 .13 .04" .00

SIGNIFICANCE: 'p < .05; "p < .01.

0 4
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aptitude, as measured by SCAT scores. A very high correlation (.79) is found
between scores on SCAT and those on OLMAT. As expected, the total aptitude
scores (SCATTOT) correlates with each of its parts. The ability measure used
(OLMAT) was the best predir tot uf scholastic aptitude cis measured by the
SCATTOT. A stepwise multiple regression explored the identified relation-
ships between ability and aptitude measures. Table 4.3 supports the correla-
tions presented in Table 4.2 and shows that OLMAT accounted fur 58% uf the
total variance of SCAT verbal scores and 40% of the total variance of SCAT
total scores.

TABLE 4.4

Pearson Product Moment Correlation Coefficients between
Personal Variables and Ability and Aptitude Variables

(N - 90)

SCATV SCATQ SCATTOT OLMN1'

IIE - .08 - .09 - .10 - .08
SEQ - .08 - .09 - .10 - .08
Attitude .07 .46** .33" .10
CE11. .50* .32* .53* .38*

SIGNIFICANCE: *p < .01, "p < .001.

Personal variables such as cognitke sty le (GUT), locus of control orienta-
tion (n), number and enjoyment of spatial experiences (SEQ), and attitude
(toward biology) were analy zed in relation to ability/aptitude measures. In
general, slightly negative and v cry low correlations were found, as shown in
Table 4.1. However, attitude scores correlated significantly with SCATQ
(n 90, r .001) and SCATTOT (n 90, r .33, p .001) scores. A
possible explanation is that students who enjoy biology, and who have more
positke attitudes towind it are students with stronger quantitative skills. The
positk e correlation between attitude scores and scores uf thc SCAT quantita-
tk portion of thc test supports this assumption. I n addition, all scores un ability
arid aptit udi measures curl elated significantly with high scores on the GUT
iest uf add independenee/field dependence. High scores on GUT test indicate
a more field independent mode which correlated positively and significantly
(p .01) with scores on SCATN, , SCATQ, SCATTOT, and OLMAT.
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Relationships between demographic variables and ability/aptitude or per-
sonal variables are shown in Table 4.5. Ability and aptitude N ariables such as
SCATV, SCATQ, SCA fTOT, and OLMAT correlate signifkantly with in-

u eased parental education. Tabk 4.5 shows a significant, negative correlation
between family size and other measures. The negativ e direction of the correla-

tion is due to coding fiimily size from small (1) to large (5). In this population,
students from smaller families, i.e., those with fewei siblings, were more field-

independent.
Another significant correlation is found between attitude toward biology

and the number of reading materials av ailable in the home. The positive corre-
lation, perbaps, is indicative of increased motivation and interest when students
have access to newspapers and "iagazines whkh include science articles Signif-
icant correlations are not found between the demographk variables, college

major and size of home community, and any ability/aptitude oi personal v aria-

ble assessa
Relationships were reveakd between cognitive sty le and all ability and

aptitude measures (Table 4.4)as well as between cognitive style and the back-

ground variable of farmly size (Table 4.5). Therefore, an in-depth analysis of

cognitive style was perfornwd. Subjetts wcre divided into two groups, field-
independent and field-dependent, according tu the inean score for the GUT

TABLE 4.5

Peat son Product Moment Correlation Coeffkients between Selected Demographic
Variables/Ability and Aptitude Variables/Personal Variables

SCATV SCATQscivrrur OLMAT GUT IE ATE SEQ

Community .07 .03 .06 .14 - .01 .04 - .03 .13

Size (95) (95) (95) (94) (81) (107)(101)(107)

Parental .25' .22* .31 .34" .17 .04 .10 - .13

Education (92) (92) (92) (93) (80) (107)(100) (106)

Family - .05 - .11 .10 - .09 - .20* .09 .00 .06

Size (94) (94) (94) (95) (82) (109) (102)(108)

Amount of Reading ,07 .04 .07 .09 - .05 .11 .28"*.05

Material in Home (97) (94) (94) (95) (82) (108)(102)(107)

College .08 .08 - .06 - .09 - .05 - .11 - .02 - .22

Major (94) (94) (94) (92) (79) (106) (99) (105)

.KEY- ) N

SIGNIFICANCE: p < .05; "p < ,01.
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test (3Z 4.95). Scores falling above the mean were used tu characterize field-
independent students, while scores fallinb below the mean indicated field-
dependent students. A one-way analysis of v arianee (Table 4.6) was employed
tu ascertain if there were significant differences between these two groups on
their mean scores on SCATV, SCATQ SCATTOT, SEQ and OLMAT. A
significant difference in favor of the field-independent gruup was found
with all measures of ability and aptitude.

Discussion and Implications

Rev iew of the results indicates that there arc many important factors
affecting student achicv ement within a specific learning env irunment. The
results raist. many questions cis to how one can effectively change a learning
environment tu benefit students. Possible preliminary actions arc sugges,cd tu
obtain this goal.

Since the OLMAT and the SCAT ai e both academic tests, it is expected
that there will bc a relatively high intercurrelation between the scores un these
tests. The results corroborate this expectation. In addition, a positiv e correla-
tion has been found between GEFT scores and scores un both the OLMAT and
the SCAT. One implication is that field-independent people, those who score
high on the GUT, tend tu score higher un selected school measures of aptitude
and abihty. Since buth the OLMAT and the SCAT tests are lengthy and
involve a longer testing time than the Group Embedded Figures Test, these
results suggest the GUT may be a useful screening tool tu identify potential
academie success. It is a culture-free paper-and-pencil test, requfring 12 min-
utes, and it is scored easily. . Instructors may use it tu identify quickly students
who may need extra help in a course.

One uf the purposes of this study was tu investigate student characteristics,
such as learning style and locus uf control orientation, and their relationship to
aehievenient. Currelatium were established between field-independence and
high scores un ability and aptitude tests. Fuithermure, a une-way analysis uf
variance found significant differ. rices between field-independent and field-
dependent gwups based un their mean scores on various academie measures.
This finding implies that a Jtudenes cognitive sty le_may hav e a strong relation to
his/her aptitude for acquiring knowledge in an academic setting.

Perhaps the must important educational implfration in eognitive style
research is the hypothesizes] relationship between teacher insti sictional style,
student cognitive style, and kat ning performance. Specifically, Cross (1976)
has suggested that optimal learning results when the instructional style of the
teacher matches the learner's cognitiv e style. Researchers such as Carpenter,
McLeod, and Skvarcious (1976), Griev e and Davis (1971), and Koran, Snow,



TABLE 4.6

One-Way Analysis of Variance for GEFT Scores and Selected Measures

Test
Group N

df Between
df Within

F
Ratio

F
Probability

Table
Value Mean

Standard
Deviatiots

SCATV
Fl* 33 1 27.42 .000 F ,, - 3.94' 20.64 7.46

FD 88 119 14.60 4.83

SCATQ
Fl 33 1 12.49 .001 F.,, ... 3.94' 17.40 6.23

FD 88 119 13.70 4.66

SCATTOT
Fl 33 1 34.28 .000 F 9, - 3.94' 38.03 9.74

FD 87 118 28.30 7.44

OLMAT
Fl 34 I 16.48 .000 F 9, - 3.92' 37.94 14.71

FD 89 121 28.37 10.34

SEQ
Fl 25 1 .195 .650 F ,9 ... 3.94 47.12 -1.5.44

FD 86 105 .660 45.44 17.08

'Subjects were divided into FIIFD groups using GEIrI X - 4.95. Students storing above 4.95 were considered FI, those scoring below, ED

op
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and McDonald (1971) have found that when an instructional style and student
cognitive style are matched, content achiev ement is increased. Witkin, el al.
(1977) hav e reported that field-independent students prefer greater isolation
and social distance than field-dependent students. Likewise, field-independent
students arc generally more interested in theoretical and abstract ideas. Since
field-indepuident students may pn:fer indiv idual exploration of ideas, these
students should prefei a discovery style of teaching. According to Macncil
(1980), dm discovery method uf instruction inv ulves teaching strategics which
state the generalizations tu be taught at the end of an instructional sequence,
utilize little instructor guidance, and emphasize student centered presentations.
sudi as discussions, rule-playing, self-paced laboratory exerdses, and individ-
ual and group problem sok ing session. On thc other hand, some researchers
have found that field-dependent people learn more, based un achiev ement tests,
with an instructor who uses an expository classroom style. This style is charac-
tenzed by presenting generalizations as the initial step in the instructional
sequence, by using d high degree of instructoi guidance, and by focusing on
teachei centered presentation methods such as lecture and demonstrations
(Mauled, 1980). Research indicates that fidd-dependent students may benefit
from added structure in the learning environment.

Since cognitive style is a stable personality characteristic (Witkin, el al.,
1977), must college instructors cannot change theii teaching style to match that
ui the majority of their students. However, if instructors utilize the GEFT test to
assess u de n ts' cognitive learning styles, they could selcuiv ely incorporate
examples, sequence lectures, and provide laboratory experiences appropriate
fur different cognitive styles. An alteration of instructional mode and materials
may prove tu be especially important in science courses for minority students.
The data collected in this study indicate that the student sample was highly
field-dependent, yet, they were enrolled in an introductory biology course
which iequired exploration and discovery. The field-independent subsample of
students achieved better on all ability and aptitude measures and, therefore,
should have been able tu learn more ii this particular learning env ironment.
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A Comparison of the Effect of Three Instructional
Methods on Achievement of Biology Students

in a Black Southern College

Charlotte Carter

The audio-tutorial mode of instruction is costly for small, minority colleges,

however, based on findings in this study, A-7' instruction may be cost

accountable in knits of improved achievement levels. It may be worth the

expense to implemenl and to expand audio-tulorial instruclion in several other

content areas for black college students. Furthermore, consortia of small

colleges such as the Alabama Cenier for Higher Educalion could mutually

develop audio-tutorial pacIceis.

Introduction

Tlic hy puthesis that highly specific instructional methods may cause differ-
ences in student achiev merit has appeared in the literature repeatedly during
the last six years. If this idea is tenable, instruction for black students enrolkd in
a small, liberal arts college, or indeed any studcnis, should be designed to
enhance their achievement. Research by Kahle, et al. (1976) demonstrated that
indiv idualized audio-tutorial instruction is as effective as tradin. 11 group in-
struction in educating urban minority students in biology. In addition, Cobb
(1977) revealed that although there was nu significant difference in the biology
achievement on post-test scores between audio-tutorial (A-T) and nun-audio-
tutorial (NA-T) groups in the life science course in a small, minority college,
students preferred the audio-tutorial method of instruction.

Other research has shown students arc more efficient learners when they
understand the objective of the instruction (Peterson and Carlson, 1979). For
example, one method of illustrating the structure uf knowledge uf d disupline
is by using Gowin's "V." The "V" concept, developed by Robert Gowin of
Cornell University , s a potentially v aluable tool in identifying instructional
sequences as well as conceptual organization of subject-matter for learners. A
brief description of Gow in's "V" and its uses has been reported by Nov ak (1979).
He states that Gowin's "V" (Figure 4.1) illustrates how instructional objectives
may be organized tu create d learning hierarchy as well as a relevant sequence uf
learning cAperiences. According tu Novak, these two types of organization must
precede effluent, meaningful learning. Novak (1979) indicates that on the left
sa/e uf the "V" a hierarchy of learning should exist between concepts. conceptual
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FIGURE 4.1

Generalized Model of Gowin's "V"
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Through Questions
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Double Dilemma

Methodology

Claims
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Transformations

Records

systems, and theories. On the i ight side of Gowin's "V" are the procedures the

students use in the learning process. These procedures include recording the
observations of events or objects, organizing and transforming these records
Into tables, graphs, charts, and statistical values, and finally, , drawing "conclu-

sions" in the form of knowledge and/or value claims. Figure 4.2 is an example of
sequencing a laboratory exercise on Gowin's "V." A laboratory exercise, "Bio-
logical Molecules Synthesized by Organisms," illustrates its use. At the base of

the "V" in Figure 4.2 arc the objects or events.
This study evaluated the comparative effectiv eness of audio-tutorial instruc-

tion, conventional laboratory instruction, and con\ entional laboratory instruc-

tion supplemented with Gowi n's "V" on the biology achiev ement of students at a

small, minority, liberal arts college. Although some research indicates that
minority students achieve more with A-T instruction, the cost of that mode has

9 2
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been prohibitive for many small colleges. Therefore, if the USC of Gowin's "V" is
as effective with no increased cost, it may be a more appropriate instructional
format for these colleges.

Experimental Design

The subjects involved in this study were enrolled in a one-semester, intro-
ductory life-science course. Thc: three instructional methods used were:

1. Treatment gi oup I. self-paced audio-tutorial laboratory instruction
2. Treatment group 2. conventional laboratory instruction with no expla-

nation of the instructional objectives for each laboratory exercise
3. Treatment group 3. convmtional laboratory instruction and an expla-

nation of the instructional objectives for each laboratory exercise

through the use of Gowin's "V."

Students in group I used the self paced audio-tutorial method of instruction,
supplemented by a study guide for laboratory work. Students in groups 2 and 3
used a textbook in a regular classroom setting and were ins olved in identical
laboratory experiences. Additionally, students in group 3 received instruction
about Gowin's "V" and used it in preparing laboratory reports. All three groups
received equivalent material and instructional time. The study was replicated
during the second semester.

Five laboratory exercises were completed over a five week period by stu-
dents in all treatment groups. These exercises included the following topics.

1. Cell Membrane Activity: The Physical Aspects of Life
2. Measurement of Enzyme Activity by Sampling
3. The Biochemistry of DNA-RNA
4. Analysis of a Protein
5. Microbiological Techniques.

Prior to the treatment, all subjects were given an achiev ement pretest covering

the course content as well as a battery uf tests to assess their analytical thinking
ability, locus of control, spatial experiences, and attitudes toward biology

Instruments

Each student's attitude toward biology was assessed with a questionnaire
developed by Russell and his associates, the Biology Attitude Scale (Russell and

0 1
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Hollander, 1975). Foul teen statements un the questionnaire required students
tu indkate the extent tu which they agreed with the statements, for example, "I
ieally like biulogy ." The remaining eight items addressui the student's at t itudc
toward biology by asking the student tu rate biulun alung a cuntinuum between
twu extremes. The wutds "wurthless" and "%aluable" are examples ufdescripturs
used to rate these items.

Witkin's Group Embedded Figures Test (GUT) (Oltman, el al. , 1971)
was gi% en tu determine the degree to whidi a student was anal) tkal. This test
required a student tu separate a simple geunietric shape frum a cumplex field
into which it had oeen embedded.

Students' locus of control orientations were assessed by Rotter's I/E
(Internal/External) Scale (Rutter, 1966). This scale measured the degree tu
which indi% iduals belie%ed that they contrul their uwn li% es. If they felt they
were in cuntrul, they were described as internal. External indi% iduals belie% ed
theit destiny was nut under their personal control. The I/E questionnaire is
composed uf 23 forced choice items and six filler items. It is scored by assioing
one point tu each item which is cunsideted more consistent with an external
locus of cunt rul. Those indi% iduals with high scores are characterized at, ha% ing
an external locus of cuntml, while low scores characterize indi% iduals with an
internal locus of control.

The Spatial Experience Questionnaire (SEQ) (McDaniel, eLal., 1978) was
admmistered tu assess the extent of the students' participation in and enjoy went
uf spatial experiences. All uf these instruments were administered prior tu the
experimental period.

A 50-item biulogy achie%ement test of course content was de%cluped and
adinimsteled dut ing the fourth week of the semester. Mcan scores from this test
were used tiN a standard fur determining the equkakncy uf treatmcnt groups.
An equkalcnt furm was administered as the achk% einem post-test approxi-
mately five weeks after the instruction period began.

Analyses

Pre test and post test means fur the three treatment gruups were compared
by wit; way analysis uf %at iaticc in the fit st segment of the analysis. A Newman
Iticuls test was pet fut nied un the post test means whcn significant differences
were found among the groups in order tu identify thc homogeneous subsets. In
thc utnl segnicrit uf the analysis, Pearson Product Moment correlation coeffi-
cients %%etc cuniputcd u, alcritify statistically significant relationships between
selected %ariables. The treatments in this study were replicated during the
second semester using three different groups of students.
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Results and Discussion

Double Dilemma

Demogra I-p.nc data for all subjects are summarized in Table 4.7 The mean

scores and the total possible points for all measures are shown in Table 4 8. The

TABLE 4.7

Descriptive Data by Treatment for All Subjects

Age in Declared

Years % Class % Sex % Ethnic Origin %

16-21 82.5 Freshman 47.5 Female 55.0 African 2.5

22-25 10.0 Sophomore 32.5 Male 45.0 American Black 95.0

26-35 7.5 Junior 15.0 Hispanic -
36-45 _ Senior 2.5 White 2.5

Over 45 _ Unclassified 5.0 Other -

TABLE 4.8

Total Points and Means by Semester for Selected Measures

Measure

Possible Means by Semester

Totals 1 2 1 + 2

Attitude 110 76.30 73.22 L40

Post-Attitude 110 78.60 76.23 77.32

IE 23 9.03 9.92 9.58

Spatial Experience 150 43.88 45.88 43.87

GUT 18 4.60 2.98 3.66

Prel'est 50 17.13 17.29 17.22

Post-Test 50 22.53 21.70 22.10

KEY. I E .. Internal/External, GUT - Group Embedded Figures Test.

subjects in this study had positic c attitudes toward biology and their attitudes

did not change significantly between the beginning and the end of this one

semester biology course. The analysis of pre-test means for the three treatment

groups, 1 able 4.9, indicated than there were no significant differences between

the three groups on prior knowledge as measyred by the pre-test. Therefore, the

groups were assumed equivalent prior to the experimental treatment.

,9 6
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TABLE 4.9

One-Way Analysis of Variance Comparing Pre-Test Means for Three Treatment
Group's by Scmcstcrs

Semester Group N X Source dF MS F Ratio F Probability

1 16 18.75 Between 2 36.23
1.53 .23

1 2 12 16.33 Within 37 23.78

3 12 15.75

1 27 18.26 Between 2 45.62
1.73 .19

2 2 14 16.10 Within 49 26.32

3 11 15.18

KM, Group I . Amho-totorial. Group 2 C00% emitonal. Group 3 Con% entional plus Go-

w "V"

After the experimental period, differences in achiev (Anent levels between
treatment groups were examined (Table 4.10) by a one way analysis (Ay ariance

un the post-test scores of the content test. This analysis showed that a significant
difference in achievement existed between the three groups. Tlw New man-
Keuls test (Table 4.10) identified two homogeneous subsets fin each semester.
During each semester, one subset was composed of group 1 (audio-tutorial)
while the second subset was composed of group 2 (cony entional) and group 3
(conventional plus Cowin's "V"). These analyses indicated that the post-test
mean of group 1 was significantly higher than the post-test mean of group 3 for

both semesters. Therefore, this study suppor ted earlier findings that minor ity
students perform better using self-paccd, audiu-tutur ial format than a formal,
conventional class format (Kahle, ei al., 1976).

The few significant inter-correlation coefficients of the various measures
investigated in this study are shown in Table 4.11. Significant positive correla-
tions were found between the degree of field-independence as measured by the

GUT and the SEQ(r n 93), the content pre-test (r n 88), and

the content post-test (r .18, n 90). Significant negative correlations were
found between the degree (Afield-independence as measured by the GUT and

E (r = .24, n 94), and the final course grade (r .29, n = 62). The nega-

tive col relations found were a function of the stales used. A low store for I/E
indicates an mternal locus of control and course grades were coded from 1
through 6 with A grades receiving 1. Field-dependent students were found to be

9 7.



TABLE 4.10

One-Way Analysis of Variance Comparing Post-Test Means for
Three Treatment Groups by Semesters and Newman-Keul Soksets

Semester Group N T Source (IF MS F Ratio F ProbalAiity

Newman-Keui Subsets
(by means)

1 16 25.69 Between 2 145.35 3 2

5.48 .01 19.42 21.42

I 2 12 21.42 Within 37 26.52
I

3 12 19.42 25.69

1 26 23.19 Between 2 93.66 3 2

3.20 .05 18.71 20.92

2 2 13 20.92 Within 50 29.32
2 1

3 14 18.71 20.92 23.19

3 42 24.14 Between 2 223.05 3 2

8.09 .001 19.33 20.27

I + 2 2 22 20.27 Within 88 27.59
1

3 27 1).33 24.14

il
C.

KEY: Group I - Audio-tutorial, GrUup 2 . Convemional; Croup 3 . Conventional plus Cowin's "V."
V.
ri
2

i
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TABLE 4.11

Significant Pearson Product Moment Correlation Coefficients between Group
Embedded Figures Test and Selected Variables

IE SEQ Grade Pre-Test Post-Test

- .24 .29 - .29 .26 .18
GEFT (94) (93) (62) (88) (90)

p .01 p - .002 p ... .01 p - .01 p - .04

KEY. 1E - Louis of wntrol (low score - Internal), GEFT Gruup Embedded Figures lest
(high score Field Independent), Grade A I, B . 2, C 3, D 4, F 5, I 6, SEQ Spatial
Experience Questionai re (high score - frequent and enjoyable activities).

mutt externally uriented and had participated in and/or enjoyed fewer spatial
experiences than field-independent students. In addition, field-dependent stu-
dents scored lower on butt, the pre-test and post-test content tests and achieved
lower course grades than the field-independent students. GEFT scores correl-
ated significantly with course performance and, therefore, may be useful as a
predictor uf achievement performance in biology classes for subjects at a se-
lected southern, black college.

Implications

Although studies describing a possible relationship between instructional
method and academic achiev emcnt du nut necessarily indicate a cause and effect
relationship, there is increased ev idence Which suggests one may influence the
whet In this cast, there is ev idence that indiv idualized audio-tutorial cla.,ses
enhance the achievement levels of minority students in college biology classes.

The lower achievement levels demonstrated by the conventional class and
the cull% etitional class W ith Gowin's "V" may indicate the ineffectiveness of these
formats. However, it also may indicate that in-depth experience and practice
with Gowin's "V" arc necessary by teachers and students before achievement
levels improve. Novak (1980) has identified in his work with the "V" three
different areas fur its use. Iie has examined it A a pre-teaching, teaching, and
learning tool. After implementing this format fur several ytars, a study may
show Cow in's "V" as an effective teaching-learning tool fur minority students in
biolog) classes.
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The audio-tutorial mode of instruction is costly for small, minority col-

leges; however, based on findings in this study, , A-T instruction may be cost

accountable in terms of improved achieNement levels. It may be worth thc
expense to implement and to expand audio-tutorial instruction in several other

content areas for black college students. Furthermore, consortia of small col-

leges such as the Alabama Center fur Higher Education could mutually develop

audio-tutorial packets. These packets, distributed throughout the consortium,

would provide appropriate instructional materials in a tested format to many
minority students at minimal costs to the individual institution
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An Investigation of Factors Affecting Biology
Achievement of Minority College Students

Mildred A. Collins

. the findings of this study support the studies of Russell (1975), Hub-

bard (1974), and other researchers (Lao, 1970; Kahle, et al., 1976; and

Rowe, 1974). Cognitive learning styles, locus of control orientatMns, and

attitudes toward blokgy all affect the achievement levels of introductory

biology students.

Introduction

Many fauors affect achies ement of cullege biology students. The unes
inv estigated in this study arc. (1) the eugnitive learning style of students, (2)
students' v icw, uf their env irunment, and (3) students' attitudes tuwar d biulugy .

Cognitive learning styk is the manner in which an indis idual pereeives
and prucesses data in his/her ens irunment. It can be measured along a cuntin-
uum with extremes defined as field-independent and field-dependent. Field-
independent (FT) learners arc characterized as analy tical and usually arc abk tu
reurganize disucte fields and,infer generalizauuns frum rcasunabk es kkrice
(Witkin, et al., 1977). On the other hand, field-dependent (FD) learners are
N. iewed as kss able tu lucate a simple figure in a distraeting ur eumplex field.
They ar c described as glubal thinkers, considering prublems in their entirety
rather than reurganizing these prublems intu parts fur sulutiuns (Duuglass,
1979, Duuglass and Kahle, 1977). Field-dependent students need greater exter-
nal strut-titre in the karning proeess for definitiun uf their attitudes and judg-
ments.

Anuther fauur that may affect the way students learn was deseribed by
Rutter in 1966. His study focused un the degree tu w Ina indiv iduals belies ed
that they (rathcr than surneune ur something in their env irunment) were re-
spunsibk fur what happens tu them. He ealled this persunality dimensiun lueus
uf euntrul. Individuals whu believe that they cuntrul their uwn fate scure low un
measures uflucus ufeuntrul and arc termed internal. Internally mit:kited peuple
bclicv e that buth situatiuns and rewards are under their cuntrul. ThLy arc inure
likely to attcmpt tu cuntrul their environments, they uften shuw us. ert striving
fur achievement. Lau (1970) repurted that they resist the influenee uf uthcrs,
yet, in turn, are inure effective in influencing others. Rum: (1978) fuund that
inter nal students arc mum aLtis c infurmatiun seekers and inure effective infur-
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mation retainers. Individuals who believe that their fate is not under their
personal control, but rather that it is controlled by powerful others or luck, are
called external (Rotter, 1966). They are suspicious of authority figures and

peels, and they believe that others may possibly block their attempts to control
their environment. They accept short term gratification of their goals and place
_responsibility for their successes and failures elsewhere (Joe, 1971) Rowe

_,(1978) found that external individuals ar e passive problem solvers Further, she
indicated that their achievement patterns in school were usually below the level

predicted by standardized measures of their abilities.
Students' perceptions of their environments and their learning styles may

influence their attitudes towaid a particular course. Russell and Hollander
(1975) indicated that attitudes correlate positiv ely with achievement in most

cases. This is consistent with findings by Hubbard (1974) that correlations
occur between attitude and achievement in biology. Various researchers (Lao,
1970, Russell and Hollander, 1975, Kahle, el al., 1976, Rowe, 1974; Douglass
and Kahle, 1977) have noted intercorrelations between two or more of the
following variables, achievement, locus of control, cognitiv e style, attitude, and

mode of instruction.
This study was designed to examine possible intercorrelations between the

above variables. It was conducted with introductory biology students attending

a small, urban, southern, church-related college. The following questions were

investigated:

1. Will field-independent studenk demonstrate greater achiev ement in a

college biology course than field-dependent students?
2. Will students who are more internal on the locus of control measure

achieve higher in a college biology course?
3. Will positive attitudes toward biology result in greater achiev ement in a

college biology course?

Methods

The subjects for this study were 47 males and 46 females randomly selected

from 150 minority students enrolled in a general biology course. Each week, the

students were required to complete a two-hour laboratory exercise These labo-

ratory exercises contained specific objective statements, specific activity assign-

ments listed in a step-by-step order , and rev iew questions. The students were
required to complete written reports on each laboratory exercise. In addition,

study guides arid texts were utilized. Each study' guide included behavioral
objectives, suggested learning activ ities,..and library references wlikli comple-

mented'the lecture topics.
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Achievement tests were administered fur each learning unit during the se-

mester. Each achievement test consisted of 40 criterion-referenced, multiple-

choice Hems selected from a test bank accompanying the text, Biology (Arms and

Camp, 1979). These tests were administered immediatdy after each unit . A112-

item test was administered during the final examination period at the end of the

semester. This final examination followed the same format as the achievement

tests.
Cognitive learning styk was assessed using the Group Embedded Figures

Test (GEFT) (Oitman, et al., 1971). This instrument is an 18-item 12-minute

test which requires the student to identify simple figures hidden in a complex
The test is an indicator of the student's analytical ability.
Locus of control was assessed by the Rotter Internal/External (I/E) Scale

(Rotter, 1966), a 29-item forced-choice test (six of the 29 items are fillers) The

test identifies differences in whether ur not individuals believe they control, or

aie controlled by, their environment. Scores are determined by adding the
number of external choices for each student (Rotter, 1966). High scores indi-

cate external students, and low scores reflect an internal dimension.
1 he Biology Attitude Scale, composed of 22 Likert-type items, assessed

attitudes toward biology (Russell and Hollander, 1975). This test was adminis-

tered twice, once prior to the treatment period and once at the end of the

semester.

Results and Discussion

fable 4.12 summarizes the correlations between final examination scores,

final grades, and selected variables such as GEFT scores, IIE scores, and atti-

tude scores. Highly significant col relations between attitudes after treatment
and final examination scores, as well as attitudes after treatment and final

grades, are shown in Table 4.12. This is consistent with Hubbard's (1974)
findings that correlations occur between positive attitude and high achievement

in biology.
As Figure 4.3 illustrates, only 32 students (N 92) scored below the mean

(3{ 8.6) on Rotter's measure of locus of control scale. On this measure, a low

score indicates an internal orientation. The majority of the students scored
above the mean and arc, therefore, classified as external. Table 4.12 shows a

significant, positive correlation between locus of control score and biology
achievement as assessed by the final examination and the final grade This
positive correlation may be attributed to using carefully controlled and se-
quenced Instructional matel ials, to the instructor's personality, which encour-

aged externals to believe they could achieve, or to the unusual distribution of the

sample.
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TABLE 4.12

Pearson Product Momcnt Coefficients between Selected Measures
and Final Achievement in Biology

Selected
Measures

Final
Exam

Final
Grade

lIE GEM'
Pre-

Attitude
Post-

Attkude

.246' .325' .208' .481'
(91) (91) (91) (91)

p . .009 p . .001 p . .02 p . .001

.309' .291' .093 / .424'
(92) (92) (92) / (91)

p - .001 p . .002 p . .18 p . .001

KEY L'E = Row r Internal Exttrnal S.tk. (Rutter. 1966), GUI Group 1..mbedikd hpres
Test (fldd indepentkm/field dependent), Significant correlation, ( ) -

Implications

The analysis of the data implied that certain personal chin actei istics may
influence learning &Alio, mew in an introductory biology class. Learning
sty les, perceptions uf the environment, and attitudes toward biology were the
variables studied.

Cognitive learning style, particularly field independence, was !elated tu
higher scores on a final exam as well as higher final grades in the course.
According tu this study,, the GEFT scores correlated with achievement in biol-
ogy. Anthony and Sanders (1981) fornd that GEFT scores cur relate with the
Otis-Lennon Mental Ability Test and the School and College Aptitude Test
scores. Theit findings also indicate that GEM' may be used tu estimate the
academic achicv ement uf minwity college students in inuuductury biology.
Thus, by administering GEFT tu biology students at the beginning uf the
semester, instructors can klentify fielcl-dependent and field-independent
learners This classification, then, could assist insttuctuts in klentifying stu-
dents who may need extra help or a different mode of instruction.

Positive, significant correlations were found between locus of control (1E)
scores andImal examination scores as well as final course-grades. The hypoth-
esis that intelnally oriented 6tudcnts achieve at higher levels was nut supported
by this result. Students who were classifictl as extet nal achieved higher in this
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FIGURE 4.3

Sample Distribution of Student Scores on the Rotter's I/E Scale
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study. Shems (1980) notes that teacher-dilected karning can enhance the
achievement levels of external students.

The third question addiessed was whethcr positive attitudes correlate with
achievement. This study indicates A positive correlation between post-
experimental attitudes and final examination scores and final course grades

hi summary, , the findings of this study support the stu(Iies of Russell and
Hollander (1975), Hubbard (1974), and other researchers (Lau, 1970, Kahk, ci

al. , 1976, and Rowe, 1974). Cognitive learning styks, locus of control orienta-
tions, and attitudes toward biology all affect the achievement levels of introduc-

tory biology students.
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The Efficacy of Spatial Ability and Other Selected
Measures in Predicting Mathematics Achievement of

Minority Students

Gwendolyn Wilson Davis

An analysis of several feictors, both general (locus of control, cognitive s

and gender) and specific (spatial experiences, spatial ability, and mathe-

matics anxiety), which affict achievement levels of students in mathematics

classes indicated the appropriateness of selected instruments for minority

students. The spatad abilily sub-test of the Spatial Experience Questionnaire

was the most usefid one.

Introduction

College mathematics instructors frequently attempt tu identify characteris-

tics which affect students' achievement in mathematics (Fennema and Sher

man, 1978, McDanid and Guay, 1976, Wheatley and Wheatley, 1979). Mc-

Daniel, et al., k1978), fur example developed and used a two-part questionnaire
to measure subjects participation in spatial experiences, to analy ze their enjoy-

ment of these experiences, and tu assess subjects' spatial abilities. The investiga

tion reported in this paper sought tu ascertain whether or nut the number and

enjoyment uf spatial experiences and the amount of spatial ability possessed by

minority students were related tu other selected cognitive and personal varia-

bks.

Experimental Design

The students invuhed in the study matriculated at a small, private, pre-
dominantly black, four-year, liberal arts college in the South. Sixty-eight stu-
dents t.55 females and 13 males) paiticipated in the study. . Although the major-
ity were freshmen, suphuniutes, juniors, and seniors were involved also. Prior

to registering fur the first semester, all freshmen were given diagnostic tests,

developed by the college faculty, , tu assess their mathematics and communica

non skills. On the basis of the resulta, the freshmen students were enrolled in a

particular section uf introductory mathematics or in calculus. Consequently,
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students invoked in this investigation were enrolled in the first semester uf a low

ability,, in truduLtory mathematks eourse or in a cakulus Lour sc. Demographic
data were obtained using a 26-item questionnaire dev eloped by a group of black
faculty members from five predominantly blaek, southern eolleges and unk er-

sides.

Instruments

The Spatial Experience Questionnaire (SEQ) (McDaniel, d al., 1978) was
used tu assess buth partkipation in and enjoy mcnt of spatial activ :ties as w eli as
to assess the degree uf spatial ability. The SEQ measure consists uf 61 items.
The first 25 measure number of spatial experiences, items 26 through 50 assess
enjoyment of spatial ac.tiv ities, items 51 thr, ' 34 assess spatial ability . The
last seven nems interpret mathematkal Mei ....es due to gender and vv cre nut
administered due tu the few males in the group. When total scure is used in the
analyses, item. 1 through 50 (3 points each) are used. The Mathematks Anxi-
ety Rating Scale was used tu measure the degree of apprehensiun experienced
by students placed tn situations involv ing a high level of anxiety The'Rotter
Internal/External (I/E) Scale (Rutter, 1966) was used tu deter mine an indiv id-
ual's positiun along an internal/external continuum called locus of control. The
subjec.ts' cognitive styles were assessed using Witkin's Giuup Embedded Fig-
ures Test (GEFT) (Oltman, el al., 1971).

Semester course grades were determined by calculating a weighted mean,
using percentages established at the beginning of the semester for slul Cs re
ceked un quizzes, hour examinations, homework assignments, labui atm) cx
ercases (introductory mathernaties students only), and thc final exarninatiun.

TABLE 4.13

Background Data in Percentages (N 68)

Work Community
Hours Number Parent Education Size

Student Student per of High
Age Sex Week Siblings School Some Colkge

(l6-113) (Female) (<5) ( 4) Graduate College Graduate <25,000 >200,000

94 80 54 60 39 25 36 38 38
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Results

93

Thc demographic data describing the subjects in this study are presented in
Table 4.13. Mean scores for thc various mcasurcs used in thc study are dis-
played by gender in Table. 4.14. The Pcarson Product Moment Correlation

--TABLE-4714

Mean Score for All Measures pnd
Course Grade by Gendrr

Spatial Coursc

1/E GUT SEQ Ability MARS Grade

(23) (18) (150) (8) (490) (4)

Female

N 55 10.7 4.3 53.4 4.4 215 1.3

Male

N 13 11.4 5,0 54.5 4.4 228 1.1

KEY. ) ot Possibie points, Grade Sulu. A 4, B 3, C 2, D F . 0, IIE Locus of

Control, GU 1 Group Lnibeddcd hgurcs I est, EQ Spatial Experiemc Questionnaire
(items I through 50), MARS - Mathernatks Anxiety Rating Scale.

coefficient matrix in Table 4.15 shows total SEQscores correlated significantly
with Kures un GEFT, 'ndmating students who were Inure field-independent
had had more spatial experiences which they had enjoyed. According to I able
4.15, Rnal SEQscores correlated negatively w ith course grades, suggesting the
number and enjoyment of spatial activ ities were inv eiscly rdated to higher
achievement in thc two mathematics classes.

Other significant correlation coefficients were found between the subscore
which assessed spatial abihty and the test for mathematics anxiety , the internal/
external scale, and the final course grade. These significant correlations indi-
cate that, in this sampk, students with lovv scores on a spatial ability test had

higher levels of math anxiety , that intcrnal subjects scored higher than external
subjects un a mathematics ability test, and that subjects with higher scores on a
test of mathematical ability, achieved higher grades in two mathematics courses.

The matrix displayed in Table 4.15 does nut show significant correlations
bciween other variables such as locus uf control, cognitive style, and course
grades.
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TABLE 4.15

Pearson Product Moment Correlation Coefficients
For Selected Variables

SEQ
Total

Spatial
Ability MARS I/E GEFT

--MARS- ---.0264------.2523.---
(63) (65)

-

p ..419 p -.021*

I/E - .0192 - .2037 .004
(62) (63) (63)

p ...441 p - .055' p - .199

GEFT .2726 .0845 - .0611 - .1261
(58) (59) (56) (55)

p ...019* p - .262 p - .319 p - .180

Course - .2968 .2134 - .1046 .0126 - .0204
Grade (63) (66) (61) (61) (58)

p ...009" p - .043* p - .211 p - .461 p - .440

KEY. ' - Significant at .051v/el, " - Significant at .01 level, ( ) - Number ef subjects.

Discussion

There were nu signiLarit differences between the performance of females
and males as indicated by mean scores on the instruments used in this study. .
The sample may be described as field-dependent with external locus uf control
orientations, lower than mid-ranw: mathematics anxiety leels, low total SEQ
scores, low spatial ability indices, and low lo,els uf mathematical achieement
in two courses at a minority college.

Spatial ability scores were correlated with achio,ement as measured by
course grades in both mathematics courses. Total SEQscures were not correl-
ated with achio,enient. As expected, the number of spatial exper iences and the
enjoyment of these experiences currzlated with high spatial ability scores. Al-
though the field-independent mode of cognitiN,e style correlated with the num-
ber and enjoyment uf spatial experiences, the spatial ability index was nut
correlated with the field-*independent mode of cognitie style. In Oltman, el al.,
(1971), it was stated that the Group Embedded Figures Test did not assess
spatial ability, , these results Lon obot ate that statement. How eer, students who

1 I 0



Reports from the Field

FIGURE 4.4

Illustration of a Group Embedded Figurcs Test Item'
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P.K. Oltman, E. Raskin, and 11.A. Witkin, "Group Embedded Figures 1 cst," Pam Alto, Califor
nia: Consulting Psychologists Press, 1971.

have had more spatial experiences and w ho hav e enjoy ed them score higher on
the GEFT. An examination of a sample item on the GEFT (Figure 4.4) indi-
ates that activ ities thought to augment spatial perceptions might help a student
complete the GEFT successfully. . Low., of control orientation correlated signifi-
cantly with spatial ability (Table 4.15). Howev er, this dimension did not corre-
late with spatial experiences and the enjoy ment of those experiences (TaLk
4.15). The negativ e correlation between spatial ability scores and locus of con-
trol orientation indicates that the internally oriented portion of the sample
scored higher on the test of mathematical ability.

The significant negative correlation between mathematics anxiety scores
and spatial ability scores indicate that subjects with more ev idence of spatial
abilities had lower ley els of math anxiety. . ...here was no relationship between
anxiety ley els and total SEQ scores. These results indicate that high mathe-
matics anxiety may,be positiv ely related to lack of spatial ability rather than to
the lack of spatial experiences.

This inv estigation found significant correlations between the following
pairs of variables: llj
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I. Cognitive style and number and enjoyment of spatial experiences
2. Course grade and number and enjoyment of spatiai experiences
3. Mathematics anxkty and spatial ability
4. Locus of control orientation and spatial ability
5. Course grade and spatial ability.

Equally important is the fact there we; e nu significant cot relations between the
-

I. Course grades and mathematics anxiety
2. The number and enjoyment of spatial experiences arid mathematks

anxiety.

Implications

The results of this study are interesting both in the direction of significant
correlations and in the compar i of mean scores by gender. For example,
although the sample was not evenly div ided by gendei , data did not irlicate
higher levels of mathematics anxiety in minority females. In addition, both
sexes reported approximately the same total number and the same degree of

enjoyment of spatial experiences, and the mean scores on the subscale which

measured mathematkal ability were identical for males and females
The correlations showing relationships between selected %ariables may be

grouped to ascertain the effectiveness of these measures fin minority students
The mean score of all items on the Spatial Expel knce Questionnaire, which
indicates number and enjoyment of spatial experiences, did not correlate with
course grade or level of mathematics anxiety. . A careful examination of the test,

by its developer (E. McDaniel) and several black science and mathematics
faculty at minority institutions, revealed that the Spatial Experience Question-
naire did not include enough activ itks common to minol ity students. There-
fore, one implication of this study is that the acquisition oi de% dopmcnt of an
instrument better suited to a nknority student population is impel ati% e Based

upon positive, higni fi cant correlations between spatial ability mean score and

high course grade as well <IN upon the inverse relationship found between spatial
ability mean score and math anxkty mean score, the subscale (items 51-54)
may be useful to klentify quickly spatial ability levels of minority college stu

dents pdor to enrollment in mathematics courses.
With the exception of a negative, significant corrdation between mathe-

matics anxiety al tid spatial ability mean scores, no relationships were found

between mean scores on the MARS test. and othei scores. Again, inspection of
the instrument revealed that its length and leadability le% cl probably affected
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the performance levels of this sample. This finding implies that an alternate
measure of mathematics anxiety should be used in studies involving similar
populations.

Summary

An analysis of several factors, both general (locus of control, cognitive
style, and gender) and specific (spatial experiences, spatial ability, , and mathe-
matics anxiety), which affect achievement levels of students in mathematics
classes indicated the appropt lateness of selected instruments fur minority stu-
dents. The spatial ability sub-test of the Spatial Experience Questionnaire was
the most useful one.

In addition, interrelationships between characteristics were revealed. In-
terestingly, , the dimension of cognitiv e style did nut correlate with measures of
mathematics anxiety and spatial ability. . Howev er, scores on the locus of control
rneasui e did correlate significantly with both spatial ability and spatial experi-
ence mean scores. The inv erse coefficients indicated internal students had
higher spatial ability scores and more spatial experiences.
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Urban Minority Student Characteristics Related to
Achievement in an Introductory Biology Course

Barbara Small Morgan

of.loalli:"

ern, black, urban, junior-college students in an introductory audio-tutorial

biology class were greater than achievement levels of students in a convention-

ally taught class. The mode of instruction, however, did not affect their

attitudes toward biology.

Introduction

A broad spectrum of ages, achievement levels, motivational levels, and
academic experiences commonly are encountered in urban junior-college class-
rooms. The diversity of the student population Lan be attributed partially to
attempts at making higher education accessible to all. Factors affecting urban
junior-college students include. family responsibilities, part-time ur full-time
employment, lack uf college prcparatury background, and a lack uf supportiv e
networks due tu the fact that many students are the first uf a family to attend
college. Thus, attrition rates may be high, and the academic progress uf those
who continue in college may be slow or minimal.

Research shows an interaction between academic achiev ement, instruc-
tional mode, and siudent characteristics. Therefore, a div ersity of students
indicates the need fur a v ariety of teaching methods. Research findings suggest
that the audiu-tuturial (A-T) model is a viable alternativ c to tiaditional science
instruction for some studcnts (Kahle, etal., 1976, Cobb, 1977). Cobb (1977) has
found that the A-T model, developed by S.N. Postlethwait of Purdue Univer-
sity, can be extended tu address the needs of black students at an urban southern
college. Gelsert (1977) reports some disadvantages as well as some advantages
ufA-T instruction. However, the overall 1 espunse tu this instructional mode has
been favorable.

The purpose uf this study was to assess the general characteristics of south-
ern, urban, junior college, minority students and tu evaluate the relativ e effec-
tiveness of A-T biology instruction fur these students. A modified A-T program
was designed tu pi ()vide an alternative tu conventional lecture-discussion in-
struction in an introductory biology course.
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Experimental Design

The audio-tutorial program used in this study was an adaptation of the
program developed at Purdue University. Changes were made to ensure that
the needs and characteristks of black, urban, junior-college students were met,
that the necessary resources were available, and that the instructional mode was
'compatible with leachcrprefcrences. Three-changcs-in-the-standard'audio-
tutorial mode were made:

1. The students were scheduled to attend independent study sessions at
specific times. General assembly sessions were structured to review and
elaborate on the materials presented during the independent study
sessions.

2. Subjective essay questions as well as objective test questions were used
to provide opportunities for the students to practice and improve writ-
ing skills.

3. Final course grades were determined on the basis of actual points
earned out of total points possible.

During this study, the effectiveness of the modified A-T program was assessed
by comparing the academic performance of students in two groups. a tradi-
tional lecture-discussion group and an audio-tutorial group. Groups consisted
of the students who registered for one of the two sections of an introductory
biology class for science majors for one quarter. Analysis of variance of mean
scores of the School and College Aptitude Test (SCAT) showed no significant
differencis between the two groups (Table 4.16). The two groups were assumed
equivalent on the basis of this analysis.

Students in each group were exposed to the same subject matter by paral-

TABLE 4.16

One-Way ANOVA of Total SCAT Mean Scores by Treatment Groups

Mean Source df SS MS F Ratio F Probability

Audio-
Tutorial

Lecture-
Discussion

43700 Between

Within

Total

1

7

8

20.0

2144.0

2164.0

20.0

306.3

.065 .80
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!ding course content and testing procedures. Scores on instructor developed

post- tests, weekly tests, and the final examination were used to assess achieve-

ment.
While the effectiveness of the A-T method of teaching was the focus of the

experiment, demographic data were collected and analyzed for four seciions of

introductory biology in order to characterize this sample of students and to

compare them witb other samples utilized as part of tbe total project. For

TABLE 4.17

Demographic Data for Urban junior College Biology Students

from Two Successive Quarters

Student Characteristic

% of
Total Sample

Sex 38

Feinale 71

Male 29

Comumnity Type 38

Rural 16

Small City 29

Disadvantaged Urban City 24

Advantaged Urban City 32

Parental Education 38

Advanced Degree 13

College Graduate 13

Post High School 18

High School Graduate
Not !Ugh School Graduate 21

Family Size 38

2 Children 26

3-5 Children 34

More than 5 Children 40

Work Ilours/Week 33

Less than 5 18

5-10 12

10-20 15

20-40 29

More than 40 15

Age 36

16-21
63

22-25 29

26-35 8
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example, Rutter's Internal/External (I/E) Scale (Rotter, 1966) was used to
assess locus of control orientation. Cogniti e styles were assessed using the
Group Embedded Figures Test (GEFT) (Oltman, el al., 1971). Students' atti-
tudes toward biology w erc assessed ith the Biology Attitude Scale (Russell and
Hollander, 1975). The Spatial Experience Questionnaire (McDaniel, et al.,
1978) was used to measure the number and enjoyment of spatial experiences of
students.

Results and Discussion

Table 4.17 reports the demographic data deri ed from four sections of
introductory biology.. Must of these students are female (71%), they come from
dis CM community ty pes, and few ha% e parents with college degrees (13 %).
They t epresent a broad spectrum of ages (16-35). Forty percent are from

w ith more than ft% e children and 44% are employed 20 or more hours a
week.

TABLE 4.18

Descriptive Statistit s for Pre-Tests of Achievement, Attitudc, Learning Style,
and Spatial Experience

Test TPP N 3",' SD R

Pre-Test 85 35 27.37 8.76 12-54

Pre-Attitude 110 34 65.85 27.50 10-104

Group Embedded 18 23 4.91 3.85 0-14
Figures Test

Rotter's IIE 23 16 9.44 4.30 0-16
Scale

Spatial Experience 150 8 46.50 16.11 21-68
Questionaire

KEY TIP otal Puiats Possthk, N = Number, X . Mean, SD - Standard Dev 'anon,
Range.

Thc mcatt scotes hum tests used to assess important student characteristics
arc found in Table 4.18. The mean score on the Group Embedded Figures Test
(R = 4.91) suggests these students arc field-dependent. The mean score on the
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Rotter IIE Scale (R.. 9.44) indicates that, in general, most of the students in

this sample have locus of control orientations which are neither highly internal
nor external.

The mean score (X 46.50) fur the Spatial Experience Questionnaire
suggests that the subjects have had few spatial,experiences (McDaniel, el al.,

1978) and that they du not enjoy spatial activities. Achievement was measured
by a one-way analysis of variance uf post-test mean scores of the audio-tutorial
and-the lecture-discussion-groups.-A,signifkant-difference-waslound.between.
the A-T group and the lecture-discussion group_ in favor of the audio-tutorial
group (Table 4.19).

TABLE 4.19

One-Way ANOVA of Post-Test Mean Scores by Treatment Groups

Mean Source dr SS MS F Ratio F Probability

Audio- 54.50
Tutorial

Lecture- 38.75
Discussion

Between

Within

Total

1

12

13

708.15

623.25

13,320.00

708.75

51.94

13.65 0.003

A one-way analysis of variance also assessed any differences in attitudes
toward biology between the two instructional groups. The results indicated no

significant difference in attitude between the two groups. Students taught by thc

A-T instructional mode did not score higher than students taught by the lecture-

discussion mode. Therefore, in this sample, mode of instruction did not affect

attitude but did enhance achievement.

Summary and Implications

The results of the investigation indicate that the achievement levels of

southern, black, urban, junior-college students in an introductory A-T biology

class were greater than achievement levels of students in a conventionally taught

class. The mode of instruction, however, did not affect their attitudes toward

biology. Further study of these instructional modes using a larger sample of the

student population is needed to provide greater support as to which mode of

instruction is suitable for a minority student population. Further research con-

cerning the effect of demographic variables is also needed so that a more com-
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plete perspective of variables which affect student achievement may be devel-
oped.
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REMARKS

Double Dilemma

Assisting women faculty at minority institutions through the total research

and dissemination process was the major focus of the Purdue minorities and
women's project. While the target population was women from the colleges

which compose the Alabama Center for Higher Education (ACHE), one of the
,studies_incbgled_in this monograph was conducted by a participant on the

campus of Washington University in St. Louis, Missouri.
During the first summer's workshop, Sandra Taylor, formerly an instruc-

tor of sociology at Talladega College, was accepted for graduate studies at
Washington University. To complete the full circle of advanced study skills, the

original goal of the project, and to accomplish the objectives of the project,
Taylor's study was implemented at Washington University. Subjects used in

this study were selected from the Washington University student population
The purpose of the study performed by Taylor was to Predict students'

locus of control orientation based on their classroom verbal behavior patterns

Since the sample population was not representative of a student population for

minority institutions, inferences were not made to students at the ACHE insti-

tutions. However, this study is included in the monograph because it reflects the

success of the project in training minority women in investigating research
problems, presenting papers at national conventions, and preparing papers for

publication.

Classroom Verbal Behavior Patterns as Indicators of
Locus of Control Orientation

Sandra Taylor

Although it was not possible to show that classroom verbal behavior is an

indicator of a person's locus of control orientation, this study suggests that it

may be a better ptedietor for males.

Introduction

The locus of control construct has received increasing attention over the

past few years. Studies indicate that one's locus of control orientation may have
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considerable impact on one's behavior (Lefeourt, 1976; Phares, 1976). The
dimension of locus of control describes an orientation along a continuum from
internal to external. Individuals are described as internal if they believe they
control their own destiny rather than bdng controlled by some outside force.
On the other hand, individuals who believe their lives are controlled by outside
forces are described as external (Rowe, 1978a).

Internally oriented persons are more likely to exercise control over their
lifestyles than externally oriented persons. Therefore, internal individuals en-
deavorto-tontrol hfe'roccurrences.-For-example, internallyoriented-students
preparing fur an examination probably exert more conscientious efforts in
studying. In addition, they may contribute more during class, asking questions
and seeking verification of their ideas.

Usually, external individuals do little to shape the course of their lives.
Externally oriented students may prepare less for tests, believing that the out-
come of MI examination is contingent upon factors other than their preparation.
Using the same reasoning, external individuals may not think that it is worth-
while to ask questions or to seek clarification through classroom discussions.
One's classroom behavior pattern may serve as an indicator of one's locus of

control orientation.
In this study, , locus of control orientation was viewed as existing along a

continuum from internal to external. Because a positive reinforcer tends to
strengthen the potential fur a certain behavior among internal individuals (Rot-
ter, 1966) and since class participation was one of the criteria for the student's
grade, it was hypothesized the internal individuals would contribute more
frequently and more extensively to class discussions.

Methods and Materials

The purpose of this study was to identify locus of control orientation by
observing verbal classroom behavior and to validate the observed orientation
with the adult Nowicki-Strickland measure. The rationale for this was if instruc-
tors could quickly and reliably assess a student's locus of control orientation,
they could use more appropriate instructional strategies. This study was imple-
mented to ascertain any possible relationships between classroom behavior

patterns and Ictus of control orientation. First, appropriate criteria were estab-
lished, then a limited case study format was used to observ e and record behav-

iors. The following hypotheses were investigated:

1. The higher the degree of Intel nality, the more responses a student will

make during a class; and

1 21
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2. The higher the degree of internality, the longer the response a student
will give.

Initially, the verbal behaviors for 15 students enrolled in a college-level sociol-
ogy class were recorded. These verbal behaviors were recoraed according to the

following categories:

1. Number of questions asked (query soliciting information before lecture

--orpresentation)
2. Voluntary response (comment and/or question following lecture or

student presentation)
3. Fluency of comment (compound sentence without pause(s) and the use

of "uh's" and "ah's")
4. Assignment remarks (positive feedback or approval after an assignment

was made by the instructor)
5. Response quality (statement initiating responses from more than one

other student simultaneously).

When one of the above listed behaviors occurred, a notation was made in the

appropriate category for the student demonstrating the behavior. This log of

verbal behaviors was kept over 12 one-hour class sessions. Tape recordings of
the communications during the class sessions were made also and served as a
check of the written log. Each student's verbal behavior was described by the

number and variety of patterns noted during the 12 class sessions These obser-

vations were quantified. by assigning points to each internal behavior and by

deriving point totals.
Next, the adult Nowicki-Strickland scale,' a measure commonly used to

ascertain an individual's locus of control orientation, was administered to all
students. The Nowicki-Strickland scale ascertains an individual's locus of con-

trol orientation based on his/her response to specific questions. The student's
locus of control score was correlated with the quantitative observational score

Due to operational problems similar to those explained by Rotter (1976), signif-

icant correlations between the Nowicki-Strickland scores and the recorded ob-

servations were not obtained. Yet, these analyses indicated that verbal behavior

within the classroom might be an indication of a student's locus of control
orientation. Therefore, the study was redesigned, and a limited, in-depth case

study was implemented.
The revised procedure included only six subjects, selected on the basis of

their observed verbal behavior patterns. Total response score was used to select

the subjects. The sample consisted of the two students (one male, one female)
having the highest score, the male and female students having the lowest score,

and the male and female students having the median number of points. These

pairs were designated as external, internal, and medium respectively Although
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the original tape.recorded communications and the anecdotal log were ana-
lyzed more extensively, new otservations were made under two fairly con-
trolled classroom situations. Du: ing lecture sessions, the instructor presented
information, and student vt rbal interactions consisted of direct questions.
Other class periods involved student presentations, during which students re-
ported on their own specific projects.

During both sessions, records were kept of two aspects of verbal behavior:
number of responses and length of responses. The total number of student
responses made during lecture sessions constituted one data source. Length of
response was categorized as short (one sentence) or long (more than one sen-
tence). Length-of-response data were collected on the first direct question asked
after a student presented his or her project. Content, accuracy, or elaboration of
response was not studied.

Results

The efficacy of the observational data to identify locus of control orienta-
tion is provided in Table 4.20 and graphed in Figure 4.5. The expected paltern,
that is, mo:c and longer verbal responses indicative of an internal locus of
control, was found in the three male subjects. These subjects were distributed
along the Nowicki-Strickland scale. However, the expected pattern was not

TABLE 4.20

Comparison of Nowieki7Strickland Assessment
with Number and Length of Response

Nowkki
Strickland*

Number
of Responses Length of Response`

Male
Internal 7 11 > one sentence
Medium 13 5 5 one sentence
External 21 4 5 one sentence

Females
Internal 6 3 5 one sentence
Medium 8 13 > one sentence
External 10 6 > one sentence

KEY: 5 I entence - short response; > I sentence long response.

'The lower the number, the more internal the students.
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FIGURE 4.5

Relation of the Number of Responses to the Locus of Control Orientations
of Six Selected Subjects
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found among thc female subjects. Although their verbal behaviors suggested

internal, medium, and external orienta!irms, their Nowicki-Strickland scores

were clustered at thc median (8.0). Among female subjects, observed verbal
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classroom behaviors wele not indicative of locus of control orientations. The
tape recordings and anecdotal logs were studied to explain these gender differ-
ences. These revealed that the most internal male was the most verbose of the
three males in the study, that is, the internal male made more and longer
responses when compared with the other two males in the study. Only the
internal male asked consecutive questions after a lecture and interrupted a
lecture either to ask a question or make a comment.

The internal female did not initiate any verbal behavior. The only re-
sponses made by this subject were involuntary, based on having the responsibil-
ity fur discussing her project. The internal female appeared to be unique since
she was the only subject remaining silent unless directly called upon. Thus, it
appears that the internal female would not have contributed to class discussions
at all if she had not been required to discuss her project.

The median scoring male appeared to be responsive only in cases of ques-
tions concerning his particular project. Not only were his responses in,olun-
tary , but they were also brief. The majority of his responses were monosyllabic
"yes" or "no." Although the median male was less responsive than other subjects,
he occasionally made voluntary contributions. On the other hand, it seems that
little, if anything, would have kept the median female silent. The median
female, in addition to exhibiting verbal behavior, tended to transform her
responses into mini-lectures, lengthy and elaborate.

The external male's verbal behavior differed slightly from that of the me-
dian male. However, the external male made fewer responses and was shorter
in his sample response than the other males. Although the external female made
comments that evoked interest, her comments were always shurt and she did nut
claboi ate on them. Other students, however, tended tu expound upon her ideas
which instigated several classroom discussions.

Implications

There have been studies ()flows of control orientation and its relationship
tu academic achievement, tu personal and social interactions, and to prub.ern
sok ing strategics (Joe, 1971, Phares, 1976, Rotter, 1966, and Rowe, 1978b).

research has attempted to identify student verbal patterns which may be
indicative of locus of control orientation. If a simple observational procedure
could be 'olentifit.ci, instructors could use instructional strategies appropriate for
internal or external students. The results of this study indicate that one's class-
room verbal behavior does nut necessarily serve as an indicator uf one's locus of
control orientation. In this limited sample, internal students were nut always
the must verbose or external students the most silent. Although it was not
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possible to show that classroom verbal behavior is an indicator of a person's
locus of control orientation, this study suggests that it may be a better predictor

for males.
This study indicates thc need for expanded observations on the subjects. It

is suggested that observations olthe students in nonacademic settings, such as
their dormitories and the student union, may be needed to supplement the
classroom behavior data. In addition, further investigation might entail study-

ing the nonverbal behavior of students in the classroom. These added observa-

tions may result in identifying a series of behaviors which indicate locus of
control orientation and which are easily interpreted by college instructors

NOTE

1. A copy of the Nowicki-Suickland scale is available from Dr. S. Nowicki, Emory

University, Atlanta, Georgia 30322.
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5 A Profile of Southern
Minority
Undergraduates

The 1977 assessment of science by tht National Assessment of Educa-

tional Progress (NAEP) included, for the first lime, items to measure atti-

ludes. Analysis of these items has revealed an important contradieion:
Groups that traditionally do least well on cognitive items blacks, those

living in urban-disadvantaged areas, and those living in the &Xmas!
show more favorable altitudes toward science classes and science as a career

than do groups with *her cognitive scores on this and previous (1969,
1973) science assessments. Jane Buller Kahle, 1980

Introduction

As the participants from the five cooperating colleges and the university
became acquainted, they shared experiences, problems, and hopes concerning
the education of their students. Eacji participant was actively involved in minor-
ity education in the sciences. Indeed, their lives and careers were witnesses to
their dedication. During the initial summer's wolkshop, they were asked to
analyze and to interpret findings, abstracted above, from the 1977 National
Assessmen ,f Educational Progress concerning minority achievement in and
attitudes toward science. Many of their students were typical of the groups in
which the pattern of low achievement and positive attitudes had been found. To
interpret this anomaly and analyze factors affecting the science achievement of
their students, they developed a survey to collect demographic data concerning
undergraduate enrollees at southern minority institutions. In addition, they
selected and agreed upon a battery of standardized measures which could be
sekctively used by each participant. Although each would tin only the mea-
sures appropriate for her research (and acceptable oniter campus), they all
would administer an identical form of each construct. That is, if information
concerning locus of control orientation was desired, Rotter's Internal/External
scale would be used rather than another instrument such as the adult Nowicki-
Strickland measure. Thus, the data collected would provide a base for compari-
son between institutions in the project as well as for other researchers. In
addition, it was anticipated that this large scale characterization of southern

iii
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minority studcnts might yicld insights which would enhance both student learn-
ing and administrative cffectivcncss at the cooperating institutions.

Demographic Data

Onc purpose of this project was to characterizc a rcpresentative sample of
undergraduate students at five southern minority collcges and universities so
that thcir cducational needs could bc bettcr mct. Thc majority of thc studcnts
wcrc cnrollcd in introductory biology courscs, while a smaller numbei were
cnrollcd in mathcmatics and social sciencc courscs.

Demographic Survey

A dcmographic surey. prcsentcd in Appcndix C, probcd dccply into
societal, familial, and personal characteristics of thc students. Efforts werc
madc to crcatc a simplc, yct rcliablc and valid survcy instrumcnt. Sensith ities
of studcnts, cooperating faculty, and institutional administrations were consid-
crcd in thc survcy dcsign. Standard dcscriptions of community typc and of
community size, dcvcloped by the Educational Commission of thc Statcs fur
thcir asscssmcnts of educational progress, were used. In addition, all responses
wcre numcrically coded in thc samc order from small to large, so that meaning-
ful corrcladons could bc computcd.

It was agreed that the impkmentation of thc survcy as wcll as thc utiliza-
tion of standardized measures would bc subject to both institutional and indi-
vidual constraints. Fur cxamplc, sevcral participants dcicted the items related to
religious prcfercncc and personal financc, and all subjects were instructed to
delete any itcm which thcy fclt invaded their personal pri acy . Since all subjects
did nut complete the cntire qucstionnairc, the number of responses fur itcms
varies.

Information collectcd by printcd surveys is confoundcd by problems of
complctencss, accuracy, and interprctation. Although thc partidpants (or cx-
perienced psychologists on the participant's campus) administcred the sun, cy
and wcrc available: to answer questions, the rcsults must bc considcrcd tcntativc
and subjcct to crror. For cxamplc, cfforts wcre nut madc to asccrtain accuracy
of rcsponscs with institutional records. In addition, somc rcsponscs rclicd on
student rnermay (nurnbcr of periodicals rcceivcd wcekly in home) or on student
interpretation (socio-economic levcl of horpc coinmunity). Lastly, although a
shortcr crsion was field-tcsted at Miles Collegc and Alabama A&M Univcrsity
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during the preceding spring, the survey was an initial attempt by the partici-

pants to gather demographic data.
However, student responses provide a general description of the sample

which includes sucio-econumic level of home community, population of home
community, number of siblings, parental level of education, number of periodi-

cals in the home, gender of student, choice of college major, numt- rof previous

science courses, and hours of student employment. The data, presented in

Tables 5.1, 5.2, and 5.3, characteriy,,: the students at four of the participating

institutions as well as the combined sample. Of the the total sample, 55% were
females, while 45% were males. Of the total sample, 82% of the students were
in the 16-21 age group, and 76% of them were freshmen or sophomores.
Although 94% of these students worked at paid jobs while in college, 39% of
them worked less than 5 hours per week. Data_ gathered on their family back-

grounds indicated that 38% came from families with five or more siblings, that
the majority of their parents (55%) had completed high school, and that 26% of
their parents had conipleted college. In 36% of thdr families, both parents lived

at home and boih worked. About a third of the students came from communities
under 25,000 and a third from cities over 200,000. Students selected descriptors
(rural, disadvantaged urban, and advantaged urban) about equally to charac-

terize their home communities.

Standardized Measures

Additional data were collected concerning aptitude, abilities, attitudes,
cognitive leaf ning styles, number and enjoyment of spatial experiences, levels
ol mathematu.al anxiety, and locus of control orientations. Again, the instru-
ments, listed in Appendix D, were not used in all schools so the number of
responses yin y. Although the tests have been referred to in Chapter 4, a com-
prehensive descnptiun of them is a prerequisite for interpreting the information

in this chapter.
Two measures of personality were studied, cognitive style and locus of

control. Cognitive style was assessed by the Group Embedded Figures Test
(GUT), which identified "the extent of wmpetence at perceptual disembed-

ding" (Oltman, 1971). The test requires that the individual identify and trace
simple figures embedded within complex ones. There is a total of 18 possible

points. Individuals with high scores are considered field-independent (FI);
those scoring low are classified as field-dependent (FD).

The personality dimension of locus of control was assessed by Rotter's
internal-external (1E) scale. Rutter's scale was do eloped to determine an indi-

viduah orientation along a continuumreferred to as locus of control This scale

has 23 items. Each item is composed of two statements, for example, (a) "What



TABLE 5.1

Demographic Data: Personal Characteristics of Southern Minority Students by Percent

Institution
Sex Age Major Work Hours

M F 1621 22-25 26-35 Soc. Sei. Hum. Sci. Educ. Uncl. Under 5 5-10 11-20 24-40 Over 40

1 47 53 82 13 7 23 10 31 56

2 44 56 83 11 6 49 10 10 11 18 20 10 23 25 4

4 29 71 63 29 8 11 5 63 18 3 18 12 15 39 15

5 28 72 94 42 14 30 54 28

Combined 45 55 82 13 5 41 9 18 18 13 39 13 18 19 5

KEY: Blank . Item not used or data not awdlable.
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TABLE 5.2

Demographic Data: Family Characteristics of Southern Minority
Students by Percent

Family Size Parental Education Reading Materials

School 0 1 2 3-4 > 5 < H.S. H.S. > H.S. 0 1 1-5 6-10

1 11 42 19 37 56 42

2 10 13 14 23 41 22 34 41 4 25 43 21

4 5 19 17 14 36 21 34 45 8 21 39 24

5 3 14 25 35 25 39' 6 23 38 30

Combined 6 14 17 26 38 20 35 46 5 23 38 28

KEY: Blank - Item not used or data not available.

'Data combined to 5 high school education.

happens to me is my own doing" and (b) "Sometimes I feel that I don't have

enough control over the direction my life is taking." Each student responds by

selecting the alternative s/he believes to be more descriptive of the student's own

view. There arc no right or wrong answers, and numerical values arc arbitrarily

assigned so that aggregate high scores imply an external locus of control orienta-

tion, while low scures reflect an internal locus of control orientation. The exter-

nal orientation indicates that the person believes that rewards are contingent

upon the behaviors of powerful others or fate. An internal orientation indicates

that the individual believes s/he is in control of either the rewards or criticisms

related to behavior.

TABLE 5.3

Demographic Data: Community Characteristics of Southern Minority
Students by Percent

School

Under
25,000'

25,000
to 200,000

Fringes
200,000

Over
200,000

1 41 28 4 27

2 33 25 14 28

4 24 13 11 53

5 38 19 6 38

Combined 36 24 9 31

'Descriptors from National Assessment of Educational Progress

1 31
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In addition to the GUT and Rotter's IE scale, the School and College
Aptitude Test (SCAT), Spatial Experience Questionnaire (SEQ), and Biulugy
Attitudc Test (ATT) were given to .nost subjects. The Math Anxiety Rating
Scale (MARS) was administered on only one campus.'

The School and College Aptitude Test (SCAT) assesses, the scholastic
aptitude of an individual. A standardized test, whkh Lan be-given.at the pre-
college ur college level, it consists uf verbal and quantitative subsections. The
verbal section (SCATV) uses verbal analogy items tu assess ianguage under-
standing. The quantitative section (SCATQ) measures how well a student
understands basic numerical operations by using comparison items. Fur exam-
ple, some items involve a comparison uf the magnitude uf two mathematical
quantities. According tu the test manual, the quantitative items have been
designed tu place minimum emphasis un reading and tu require quantitative
understanding and insight, rathcr than tu measure traditiunal computational
skills. The test yields a verbal, quantitative, and total score. Each sub-section
has a maximum uf 50 points, making a total possible score uf 100 puints.

Another instrument used was the Spatial Experience Questionnaire
(SEQ). It was developed as a screening tool to discern the number uf spatial
experiences and the extent uf one's enjoyment uf spatial experiences and tu
estimate one's spatial ability. The instrument is divided intu fuur subsections,
three uf which were used. The first one asks the participant tu rate un a scale uf
"nev er" to "very often" the extent uf their participation in 25 auk ities such as
sketching house plans, solv ing mathematical riddles, drawing/painting, and
sewing/embroidering. The second section requires that the person rate, un the
same sulk, the amount uf enjoy ment they receive frum each experience. The
third section pros ides an estimate, according to the respondent's personal rat-
ing, uf the ease with which the participant performs certain spatial .tasks. For
example, the third section uf SEQ assesses spatial ability by analyzing compe-
tency tu construct a mental map of a city, to manipulate mentally a mathemati-
cal equation, and tu b isualize the rotation of a Lube. The maximum score for the
first two seLtions is 130 puints, and the ability section has a nwximuni score uf 12

points,
Another instrument generally used was a Biology Attitude Test (ATT).

The attitude test uses two different scales tu gather information un students'
attitudes toward biology. . This measure had pro% ed reliable with other samples
of minority students. The first part uf the instrument consists uf 14 statements,
expressing attitudes about biulugy. Respondents rate the statements according
tu the extent of their agreement ur disagreement. Representatibe items state. "It
makes me nervous tu eb en think about duing a biology experiment" ur "I feel at
ease in biulugy and like it b cry much." Ratings range from "strongly disagree" tu
"strongly agree." The second part uf this attitude measure is an eight-item
differential scale that alluws respondents tu Lhouse descriptive tzrnis that ex-
press their Wings toward biology. . The scoring piocedure indicates the degree

132
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of positive or negative attitudes a person has toward biology, and again there are
no correct answers. Arbitrarily high scores are indicativ e of positive attitudes
toward biology.

Mean scores of total sample, actual range of scores, standard deviations,
total possible points, and number of schools involved are recorded in Table 5.4.
These data were used to answer questions concerning minority education in
several ways. In some cdscs, the subjects were div ided into categories based on

TABLE 5.4

Mean Scores and Standard Deviations
for Cognitive and Aptitude Tests

Range SD

Total
Possible
Points

Number of
Schools
Involved

111,(N .. 386) 9.98 0-23 3.8 23 5

GUT (N . 374) 5.23 0-18 4.5 18 5

SEQ(N - 288) 47.40 2-99 18.3 150 2

ATI' (N - 380) 74.60 0-110 17.9 110 5

SCATV (N - 242) 16.10 1-50 6.5 50 3

SCATQ(N - 242) 14.70 0-40 5.9 50 3

SCATT (N - 242) 30.80 0-90 10.7 100 3

OLMAT (N - 123) 31.01 8-65 12.4 80 1

MARS (N - 68) 219.00 98-324 7.4 490 1

the mean score for the entire sample. For example, the internally oriented
sample ( <9) was compared with the externally oriented sample ( > 10) by
several personal, societal, and academic factors. In other cases, mean scores
were compared with mean scores of comparable samples. Generally, however,
the combined data colkcted from both the demographic surv cy and various
standardiAeu instruments provkkd a composite indication of personal, social,
and academic attributes of southern minority college students.

Profile of Undergraduates

Both the demographic survey and the battery of standardized measures
had a twofold purpose. to describe a sample of southern undergraduates at
minority colleges and universities and to provide a basis for comparison of
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individual school samples. The participants were particularly interested in the
following questions:

1. What factors affect the selection of a college major?
2 What factors contribute to a student's personality dimension of locus of

control?
3. Do personal, family, or social factors affect a student's cognitive style?
4. What is the effect of gender on achievement, enrollment in science

conrses, and selection of major?
5. Does the number of hours students work vary across these campuses? If

so, how can academic programs be adjusted to better suit the needs of
working undergraduates?

Answers to these as well as other dimensions of undergraduate southern minor-
ity sc ience education were suggested by both the individual and collective data.
Each participant has discussed her results in an earlier chapter, now we shall
report the collective data.

Home Community

The results were tabulated by community type, a characteristic that re-
flects socio-economic status, to ascertain its relationship to the following varia-
bles amount of periodical literature available in homes, previous enrollments
in science courses, choice of college major, and mean scores on selected mea-
sures. Students selected the community type which best described the commu-
nity in which they had attended high school. Figure 5.1 displays bar-graph
descriptions of the sample by three community types. disadvantaged-urban,
ack antagecl. urban, and rural. Using the National Assessment of Educational Pro-
gress (NAEP, 1979) descriptors, "disadvantaged-urban" (low income metropoli-
tan) includes communities in or around cities with a population greater than
200,000 in which a high proportion of residents are on welfare or not regularly
employed. "Ackantaged-urban" (high income metropolitan) communities are
described as those in or around cities with a population greater than 200,000
where a high proportion of the residents are in professional or managerial
positions. "Rural" communities are defined as areas where the population is less
than 25,000 and where must of the residents are farmers or farm workers,

As Figure 5.1 shows, regardless of community socio-economic level, most
subjects had from one to five periodicals or newspapers available in their homes.
In addition, the data in Figure 5.1 suggest that more southern minority students
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from rural schools have had science courses at both the college and high-school

level than students from either advantaged or disadvantaged urban areas Al-

though 41% of the students who described their home communities as disad-

vantaged urban had taken science in high school, only 20% of them enrolled in

science courses in college. Our data indicate that disadvantaged black students

enroll in science in high school, but few continue in callege. Two factors may

contribute to this finding: usually only one science or mathematics course is

required for high school graduation (NSF, 1980). Often students may select

science, avoiding both fundamental and advanced courses in mathematics The

lack of mathematics courses effectively eliminates students fror college science

courses. Stake and Easley (I 978), Ignatz (1975), and Kahle (1979) attribute low

science enrollments among minorities to academic tracks which allow for little

flexibihty in lugh-school programs and to inadequate counseling of minority

studcnts. Thc largest percentage of subjects, regardless of community type,

selected social science as their college major. Science majors comprise the next

largest percentage of this sample. The dichotomy found in the 1977 Nationa/

Assessment of Educational Progress of Science between attitude toward and achieve-

ment in science is reflected in our data. Students describing themselves from

urban disadvantaged communities comprise the highest percentage selecting

science as a major. This is in keeping with the NAEP results that showed that

black 13- and 17-year-olds valued scientific studies and thought that careers in

science were worth both the expense and the time involved (Kahle, 1979) 2

The remaining data in Figure 5.1 illustrate mean scores on various stand-

ardized measures by community type. In the case of some measures, namely

Rotter's Internal/External scale (IE), the Group Embedded Figures Test

(GEFT), and the Biology Attitude Test (ATT), high mean scores do not reflect

higher abilities or aptitudes. Rather, respectively, they indicate d more external

locus of control, a more field-independent mode of cognitive style, and more

positive attitudes toward biology. However, in other cases, such as the verbal,

quantitative, and total mean scores of thc School and College Aptitude Test

(SCATV, SCATQ, and SCATTOT), higher mean scores indicate higher pre-

dicted levels of college achievement.
Although mean scores on selected tests do not differ significantly by cbm-

rnu nit y type, one pattcrn emerges. Among this sample of southern minority

college students, subjects from disadvantaged urban areas have slightly higher

mean scores on most of these measures than students from advantaged urban or

rural communities. Although it could be argued that only the most able students

from disadvantaged urban areas continue to college, two of the participating

institutions, Miles College and Atlanta Junior College, have open admission

policies and attract students mainly from urban areas. It has been suggested by

Kahle (1979) that urban area compensatory educational programs for the disad-

vantaged may account for these slightly higher achievement levels. Our data

corroborate that suggestion.
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Gender Differences and Similarities

Figure 5.2 compares percentages of females and males by previous science
experience, college major, locus of cunt! ol orientation, and cognitive style. The
data indicate that males take snore high school science courses than females, yct
equal percentages of men and women enroll as science major.. Perhaps, women
in college are freer of the social and peer pressures which restrict their enroll-
ment and performance in high school sciencc courses (Vockell and Lobonc,
1981). In addition, only slight differences are noted between percentages of men
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and women selecting specific college majors. In education, there is a noticeable
difference, also a higher percentage of males have not decided on a major.

Differences are found, however, in locus of control orientation. Using the
mean score of the total sample (10) on Rottcr's IE scale to divide the subjects into

two categories, internal (<9) or external (> 10), 63% of the females have an
external orientation, while 37% arc internally oriented. On the othcr hand,
55% of thc male subjects are externally oriented while 45% view themselves as
internally controlled. These differences in percentages of maics and females
grouped according to locus of control orientation follow a previously noted
pattern, that is, as a group, females tend to be more externally oriented than
males (Pharfr ,, 1976; Feather, 1968).

Studcots were aiso divided into two groups, field-independent and field-
dependent, bascd upon the mean scores of the GEFT test of cognitive style. In
this sample, subjects scoring at 5 and above were grouped as field-independent,
while chose scoring at 4 and below were categorized as field-dependent. Divided

on this mean, 59% of thc total sample was grouped as having a field-depenilent
cognitive style. When males and females are divided separately, a higher per-
centage of females (62%) than males (54%) are characterized as field-
dependent. Although Witkin claims that "the difference in means between the

sexes is quite small compared to the rangc of scores within each sex," he and
other researchers have found that scores of male and female subjects form a
bimodal distribution (Witkin, 1977, p. 7). According to Maccoby and Jat klin
(1974), "it is well known that males tend to score higher than females on tests of
'field-indepcitdence' " (p. 104). Thcy also state that this finding holds across
measures of cognitive style. Our findings with a major sample of southern
minority students support a gender difference in mode of cognitive style.

A further cxamination of Figure 5.2 shows a similarity between the per-

centages of males and females groupcd according to locus of control orientation

and to mode of cognitive style. In this sample, mode of cognitive style and locus

of control oricntation arc significantly correlated (N ... 330, r .. .1355,

p . .007). (See Table 6.2.) These results support Witkin's (1977) contention
that thc constructs of locus of control and cognitive styles are closely related

A battery of standardized measures was used by the participants togather
information concerning academic and personal attributes. Mean scores were
calculated by gender for each measure. Thcsc arc displayed in Figure 5.3
Generally, the data do not reveal any differences between the sexes. There is,
however, a slightly higher mean score on the Spatial Experience Questionnaire
in favor of males. Thus, in this sample of minority students, males have had
more spatial experiences and have enjoyed such activities more than females
This finding parallels research concerning majority students (Bouchard and
McGee, 1977, Petrusic, Varro, and Jamieson, 1978, Vanderberg and Kust,

1978; Guay and McDaniel, 1978).

1 a3
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FIGURE 3.3

Mean Scores of Males and Females on Selected Standardized Measures
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Cognitive Style

One of the attributes which has been identified as contributing to achieve-
ment differences in science is one's mode of cognitive sty k. Cognitive style
refers to the way in which one perceives one's environment. Recently Cross
(1976) and Douglass (1978) have suggested that type of cognitie style also
affects how efficiently one learns in a particular learning environment and how
effectively one solves problems. These aspects of cognitive sty le are discussed in
Anthony and Sander's contributions in Chapter 4 and arc pertinent tu a discus-
sion of the combined data as well.

GEFT scores for all participating schools were combined, and mean (5.23)
and median (3.88) scores were calculated. These two aerages reflect the
skewed distnbution, illustrated in Figure 5.4, and indkate a relatively ikld-
dependent mode of cognitive style among these students. This sample mean was
below the means (10.8-12.3) of other college samples, shown in Table 5.5. For
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TABLE 5.5

GEFT Mean Scores for Selected Samples of College Students

Researcher Description Sex Mean

Witkin, 1971 College Students 155 M 12.0

242 F 10.8

Witkin, Moore,
Gmlenough, and Cox, 1977

College Graduates
Graduate Students

1256

550

M & F
M&F

11.6

11.6

Witkin, Moore,
Goodenough, and Cox, 1977

Science Majors 401

173

M
F

12.3

12.1

"Othcr" Majors 373 M 11.5

409 F 11.5

Education Majors 155 M 12.0

242 F 10.8

Carter, 1981 Biology Majors 43 NI 4.4

Southcrn Minority 53 F 3.0
Colleges 96 Comb. 3.6

Collins, 1981 Biology Majors 45 M 8.9
Southern Minority 47 F 6.6

Colleges 92 Comb. 7.4

Kahk, 1981 Southern Minority 193 M 5.3

College Students 234 F 4.4

427 Comb. 5.2

further analyses, thc sample was divided into field-independent and field-
dependent subgroups. In order to obtain a leasonable number in each category,
those scoring at or above 12 (N 44) were placed in a field-independent sub-
group, while those scoring at or below 3 (N 175) were categorized as a field-
dependent subsample. These subgroups were compared on several factors. The
portion of the sample scoring between 3 and 12 on the GEFT test was not
included in these analyses.

Percentages of students grouped as relatk ely field-dependent or field-
independent were compared by community size, by college major, and by mean
scores on standardized instruments. Figure 5.5 shows the percentage of field-
dependent or field-independent students who live in different sized communi-
ties. Generally, the highest percentage of field-dependent students come from
the smallest communities and their number decreases proportionately as com-
munity size increases. This trend holds until large urban community is de-
scribed where the percentage of students classed as field-dependent increases to
25%. Douglass (1981) has identified several reasons for this finding. She states.

141
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FIGURE 5.5

Percentages of Relatively Field-Independent and Relatively Field-Dependent
Students by Community Size
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We would expect inner city students to be relatively field-dependent
because, due to their social status, they are forced to juggle more things at
one time. . . . This is required of people who have school, job, survival,
and child care responsibilities. They do not have the luxury of conccntrat-
ing on a discrete task independent of the embedding context, that is, of
their environment and social circumstances.

She continues her explanation with the observation that a rural student has
several similarities with the inner city student. Often rural students have re-
sponsibilities at home (chores) as well as school. Many times the students have
responsibilities which arc not clearly defined and which, therefore, require a
global perspective. Rural students usually must coordinate chores, home re-
sponsibilities, and school work. They may not be able to concentrate on a
discrete task. In contrast, many suburban/college bound students (fringes
> 200,000) work only in the summer, have no child care responsibilities, and
often do not have home responsibilities. Therefore, these students are able to
focus on school work alone. Thus, they have the luxury of using a field-
independent mode in their approach to thcir environments (Douglass, 1981).

Figure 5.6 presents percentages of relatively field-independent or field-
dependent students selecting each college major.Data presented in Figure 5.6
show that a higher percentage of students selecting science as a major are
field-independent. Witkin, et al., (1977) found that "students whose preliminary
major choices at college entry were compatible with their cognitive style were
likely to remain with those majors through college and into graduate school."
However, those with incompatible choices tended to shift majors (p. 208). This
same study also found some tendency for field-independent students to perform
better in mathematics and the natural sciences. Our minority group data agree
with the majority of studics with college populations that relatively field-
independent students have been found to achieve significantly higher in science
as well as in mathematics, architecture, and engineering (Dubois and Cohen,
1970, Hunt and Randhawa, 1973, Rosett, Robbins, and Watson, 1968). Thus,
the selection of science as a college major by More field-independent students at
minority colleges and universities is similar to and supports previous findings.
Evidently all of these data reflect a greater success in science by field-
independent students.

The remaining data presented in Figure 5.6 show percentages of relatively
field-independent and field-dependent students scoring above the mean on each
of the standardized tests used. In all sections of the School and College Aptitude
Test, morz: field-independent students scored above the mean. This finding is
consistent with others which show a relationship between a field-independent
mode of cognitive style and other measures of school ability and aptitude
(Douglass, 1976, Lehman, 1979, Sherris, 1980). However, nearly equal per-
centages of field-independent or field-dependent students were chracterized as
internal or external, and equal percentages had positive attitudes toward biol-
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ogy. More field-independent students scored above the mean on the Spatial
Experience Questionnaire, indicating that these students had and enjoyed more

spatial experiences.
In summary, when this sample of sou thern minority students was divided

into two groups, relatively field-independent and field-dependent, the following

differences were noted:
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1. The sample did nut form a normal distribution according to scores on
the GEFT test of cognitive style.

2. Generally, percentages of field-dependent students decreased with in-
creased size of home community.

3. Twenty-three percent of the students selecting science as a college ma-
jor had a field-independent mode of cognitive style, whereas only 14%
of those characterized as field-dependent indicated science as their ma-
jor.

4. Higher percentages of students classed as field-independent scored
above the group mean on the following measures. SCAT verbal, SCAT
quantitative, SCAT total, and SEQ.

5. Approximately equal percentages of field-independent and field-
dependent students had positive attitudes toward biology and were
identified as internally or externally oriented on a locus of control scale.

Locus of Control Orientation

Another attribute which was analyzed extensively was the personality di-
mension of locus of control. Many studies have found that blacks and persons
from disadvantaged suciu-econumic situations generally see themselves as more
externally controlled than majority individuals and those from higher socio-
economic levels (Battle and Rotter, 1963, Lefcourt and Ladwig, 1966). Joe
(1971) suggests that these

. . . data are consistent with the theoretical expectation that individ-
uals who are restricted by environmental barriers and feel subjected to
limited material opportunities would develop an externally oriented out-
look un life. Also, social class interacts with race so that individuals from
the lower classes and minority groups tend to have high expectancies of
external control (p. 624).

Both mean n d median scores for Rotter's LE scale (9.98 and 10 38 respectively)
were obtained. As Figure 5.7 shows, the total sample approximated a normal
distribution, but with some emphasis toward the external control side of the
distribution. The sample mean was similar to that ofother comparable samples,
shown in Table 5.6, which ranged from 7.12 to 9.79. Scores more than one
standard deviation ( ± 3.8) above and below the mean were used to separate
subjects into twu groups, internal and external, those scoring at or above 14
were considered externally oriented, while those scoring at or below 6 were
considered internally oriented. Again, the middle group of students wat not
included in the following comparisons.
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TABLE 5.6

Internal/External Mean Scores for Selected Samples of College Students

Researcher Description N Sex Mean SD

Gore and Rotter, 1963 Florida State Univ. 62 M - -
Black students enrolled 54 F - -
Psychology 116 Comb. 9.05 3.66

Ware, 1964 Kansas State Univ. 46 M 7.71 3.84

Elementary 68 F 7.75 3.79

Psychology 114 Comb. 7.73 3.82

Crown And Conn, 1965 18-year-olds 32 M 10.00 4.20

from Boston Area 25 F 9.00 3.90
57 Comb. 9.56 4.10

Rotter, 1966 Ottis State 575 M 8.15 3.88

Elementary 605 F 8.42 4.06

Psychology 1180 Comb. 8.29 3.97

Hsieh, Shybut, and Anglo American 131 M - -
Lotsof, 1969 108 F 8.42 4.06

239 Comb. 8.58 3.89

American Chinese 38 M - -
42 F - -
80 Comb. 9.79 3.07

Chinese (Hong Kong) 241 M - -
102 F - -
343 Comb. 12.07 3.96

Armstrong, 1980 Purdue University 24 M 7.12 3.13

Biology Majors 33 F 7.57 3.88
57 Comb. 7.39 3.56

Elementary Education 3 M 8.67 2.88

Students Enrolled in 106 F 8.52 4.16

Introductory Biology 109 Comb. 8.52 4.12

Carter, 1981 Minority College 45 M 9.04 3.50

Students in Introductory 59 F 9.98 3.52

Biology Course 104 Comb. 9.58 3.53

Collins, 1901 Minority College 45 M 8.93 4.19

Students in Introductory 47 F 8.34 4.56

Biology Course 92 Comb. 8.63 4.37

Kahle, 1981 Minority Students from 165 M 9.78 3.78

Five Southern Colleges 218 F 10.16 3.83

383 Comb. 9.97 3.81

1 6
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FIGURE 5.8

Percentages of Relatively Internal and Relatively External Students
by Community Size and Parental Education
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FIGURE 5.9

Descriptive Data for Relatively Internal and Relatively External Students
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Percentages of students grouped as internal and external are shown in
Figures 5.8 and 3.9. Figure 3.8 presents the percentages of these subgroups who
are either internal or external in their locus of control orientatiun by community
size and level of parental education. A higher percentage of the internally
oriented subjects Lame from small communities (less than 25,000) and from
families in which the parents had at least a high school education.
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134 Double Dilemma

Interestingly, the data presented in Figure 5.9 concerning choice of college
major by internally or externally oriented students supports certain precepts of
this dimension. For example, inore internally oriented individuals select science
as a major. Since the scientific process, by definition, explicitly excludes fate,
chance, or luck, external students have not selected science as a field of study.

Higher percentages of internally oriented students score above the mean
on both the verbal and quantitative portions of the SCAT test However, the
difference in percentages is not as great as those found between field-

independent and field-dependent students on these same measures, Only slight
differences are noted in percentages of external or internal students scoring
above the mean on other measures (cognitive style, spatial experiences, atti-
tudes toward biology).

Again, certain conclusions may be drawn from the data concerning locus
of control orientation.

I. The sample was nearly norma'iy distributed according to locus of con-

trol orientation.
2. Higher percentages of interlially oriented students came from rural

home communities and had parents with at least a high school educa-

tion.
3. Science was selected as a college major by a higher proportion of inter-

nally oriented students than externally oriented ones.
4. Approximately equal percentages of both internal and external stu-

dents score above the mean on selected standardized measures of apti-

tude.

Summary

Many suppositions were substantiated and others brought into question by

the combined data on this sample of minority students. For example, the stu-

dents were nearly normally distributed along the locus of control continuum,

However, a markedly skewed distribution was found in relation to mode of
cognitive style. When extreme scores from the total sample were used to select a

relatively Cekl-independent subsample and a relatively field-dependent sub-

sample, common characterisdcs became evident. For example, the field-
dependent subsample was described as living in either rural communities or in

large urban areas, as preferring social science or education for a college major,

and as scoring slightly below the mean on all measures of aptitude and of spatial

experience. On the other hand, the subsample of students designated as inter-
nally oriented (those who scored one standard deviation or more above the
mean on Rotter's I/E scale) were more likely to be from rural communities, to

150



A Profik of Southern Minority Undergraduates 135

have parents with at least a high school education, and to select science as a
college major.

The range of scores obtained on selected standardized measures (Table
5.4) should be noted as well as the general distribution of students according to
demographic factors (Tables 5.1, 5.2, and 5.3). Obviously the participating
colleges draw from a variety of communities and socio-economic levels, attract-
ing a diverse undergraduate population. The data, collected by survey and by
standardized instruments, provide a profile of a previously undescribed popula-
tion. Insights from these data should help college administrators and faculties to
better meet educational needs of southern minority college students.

NOTES

1. This test i3 descrthed m Chapter 4 in Gwendolyn Dav is, "The Effieacy of Spatial
Ability and Odic! Selected Measures in Predicting Mathematics Achiev ement uf
Minority Students."

2. Kalik (1979) cues die following Natumal Assessment of Educational Progress data.
82 % of blaek 17-y ear-olds eumpared with 58 % of white 17-year-olds think that
suenee should be required, 73% of blaek 17-year-ulds compared with 34% uf white
17-year-ulds think that science edueation is, in the lung run, worth expense and

effort expended.

REFERENCES

_Battle, E., and Ratter, J.B. "Chiliken's Feelings uf Personal Control as Related to Soual
and Ethnic Groups." Journal of Personality31 (1963):482-490.

Boueltard, T., and McGee, M.G. "Sex Differences in Human Spatial Ability. Nut an
X-linked Recessive Gene Effect."Social &logy 24 (1977):332-335.

"Coop:ran% e School and College Ability Tests." Menlo Park, California. Educational
Testing Service, Addison-Wesley Publishing Company, 1966.

Cross, P. 'Beyond Education For All Toward Edueation for Each." The College Board

Review 99 ( 976):5-10.
Douglass, C. "Differences in Attitude, Self-Concept, and Analy tkal Ability uf Biology

Majors, Non-Majors, and Pre-Service Teachers." Unpublished paper. Mt. Pleas-
ant, Michigan: Central Michigan University, 1978.

Dougllss, C. Personal communkation, Purdue University, April 1981.
Douglass, C. 'The Effect of Insuuctional Sequence and Cognitive Style un the Achieve-

ment of High School Biology Students." Unpublished doctoral dissei tatiun, Purdue
University, 1976.

151



136
Double Dilemma

Dubois, T.E., and Cohen, W. "Relationship between Measures of Psychological Differ-

ennation and Intellectual Ability." Perceptual and Motor Skills 32 (1970):411-416

Feather, N.T. "Change in Confidence Following Success or Failure as a Predictor of

Subsequent Per fo rmance."Journal of Personality and Social Psychologyq1968):38-46

Guay, R., and McDaniel, E. 'Correlates of Performance on Spatial Aptitude Tests: A

Final Report." U.S. Army Research Institute for Behavioral and Social Sciences,

Grant No. DAHC 19-77-0-0019. November 1978, pp. 1-171.
Hunt, D., and Radhawa, B.S. "Relationship between and among Cognitive Variables

and Achievement in Computational Science." Educational and Psychological Measure-

ment 33 (1973)921-928.
lgnatz, M.B. "Low Black Enrollment in Chemistry and Physics Courses." Science Educa-

tion 4 (1975):571-573.
Joe, V.C. "Review of the Internal-External Control Construct as a Personality Varia-

ble." Psychological Reports 28 (1971):619-640.

Kahle, J.B. "An Analysis of Minority Attitudes toward Science from the 1976-77 Na-

tional Assessment of Science Results." In National ksessment of Educational Progress,

Attitudes toward Science. NAEP Science Report No. 08-S-02. Denver: Education

Commission of the States, 1979.
Lefcourt, FLM,, and Ladwig, G.W. "Alienation in Negro and White Reformatory

I nmates."Journal of Social Psychology 68 (1966):153-157.

Lehman, J.D. "A Plagetian-based, Audio-tutorial, Instructional Strategy and the Levels

of Achievement, Cognitive Development, and Creativity of High School Biology

- Student." Unpublished doctoral dissertation, Purdue University, 1979,

Maccoby, E.E., and Jacklin, C.N. me Psychology of Sex Differences Stanford, California.

Stanford University rress, 1974.
National Assessment of Educational Progress (NAEP). Three ksessments of Science, 1"69-

1977.. echnical Summary. Report No. 08-S-21. Denver. Education Commission of

the States, 1979.
National Science Foundation (NSF). Science Education Databook SE-80-3 Washington,

D.C.; National Science Foundation, 1980.
Oltman, P.K.; Raskin, E., and Witkin, H.A. Group Embedded Figures Thst Manual, Palo

Alto, California: Consulting Psychologists Press, 1971.

Petrusic, W.M.; Varro, L., and Jamieson, D.G. "Menta) Rotation Validation of Two

Spatial Ability Tests." Psychological Research 40 (1978):139-148.

Phares, E. J. Locut of Gorarol in Personality. Morristown, New Jersey' General Learning

Press, 1976.
Rosett, H.L..; Robbins, H., and Watson, W.S. "Physiognomic Perception as a Cogni-

tive Control Principle." Perceptual and Motor Skills 26 (1968):701-719.

Rotter, J.D. "Generalized Expectancies for Internal Versus External Control of Rein-

forcement." Psychological Monographs. General and Applied80 (1966).1-28

Sherris, J.D. "1 he Effects of Instructional Organizationand Selected Individual Differ-

ence Variables on the Meaningful Learning of High School Biology Students "

Unpublished doctoral dissertation, Purdue University, 1980.

Stake, R. E.; Easley, J. et al. Case Studies in Science Education (Volume I: The Case

Reports; Volume IL Design, Overview, and General Findings) Washington,

D.C.; National Scieneb Foundation, U.S. Government Printing Office, 1978

152



A Profile of Southern Minority Undergraduates
137

Vandenberg, S G,, and Kust, A.R. "Mental Rotations, A Group Test of Three-
Dimensional Spatial Visualization." Perceptual and Motor Skills 47 (1978).599-604.

Vockell, E L , and Lobonc, S. "Sex-Role Stereotyping by High School Females in
Scierwe."Journal of Research in Science Teaching 18 (1981):209-219.

Witkin, H A ; Moore, C.A.; Goodenough, D.R., and Cox, P.W. "Field-Dependent
and Field-Independent Cognitive Styles and Their Educational Implications." Re-
view of Educational Research 47 (1977):1-64.

1.53



6 Reflections and
Recommendations

If a nation expects to be ignorant and free, in a state of civilization, it

expects what never was and never will be. Thomas,' cffersonfrom a leiter to

Col. Charles Yanery, January 6, 1816.

Introduction

The small number and relatively low status of women and minority scien-

tists in higher education is an area of national concern. As described in Chapter

1, three barriers havc been identified which inhibit participation and advance-

ment by these groups:

I. Limited access to advanced training,
2. Insufficient access to formal and informal networks relating to research

and publishing, and
3. Lack of role models. (Baker and Hartley, 1979, p. 3).

The project described in the preceding pages addressed all three barriers.

The target population was women in science and science education from the

colleges and universities which compose the AlabamaCenter for Higher Educa-

tion. The project was designed to assist these women through the total research

and dissemination process from experimental design to publication of articles

Participants

Successful recruitment was largely due to the personal approach used by

Cobb. Although there was no attempt to select on any factor except the aca-

demic competencies necessary for the rigorous work required, all participants

were black and most had common backgrounds, goals, and personalities, Most

were from small families, had baccalaureate degrees from minority institutions,

held master degrees from majority institutions, and taught in private church-

supported institutions. After selection, all participants delineated their goals

and completed the Myers-Briggs personality assessment' so that the project

1 1t., '...
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could be structured apprupi lately. Interestingly, according to this instrument,
all of the participants had similar personality inventory patterns. The Myers-
Briggs Type Indicator identifies individuals along fuur dicotomous scales.
extrovertlintruvert, sensing/intuitive, thinking/feeling, and judging/percep-
tive. An individual's type consists uf the combination of one preference from
each uf the four scales (Charlton, 1980). Although the participants varied as to
personality type, all placed in the judging category. That is, they all preferred
objectives, order, and clear plans. This finding affected the project in two ways.
First, the participants' personalities were compatible with the goals of the pro-
ject, and, second, thc individual projects were structured so that each worked
toward her goal in a dclibe.rate, urganized fashion, assuring the eventual success
of her research. The sirmiar personalities also facilitated the completion of the
collective project.

Participants benefitted from the opportunities afforded by the project buth
as individuals and as future leaders in science education. Although only accom-
plishments completed during the tenure uf the project can be tabulated now,
they are impressive. Advances have been divided into twu categories, those
affecting the individual women and those affecting the group in general.

Individual Accomplishments Related to Project Goals

1. Seven uf the original 10 participants returned for the second summer.
2. Six of the seven completed articles about their research.
3. All submitted their papers to an appropriate journal.
4. Two of the seven served on review panels fur the National Science

Foundation.
5. Five of the seven returned to universities fur advanced degrees or post

doctoral work.
6. Two uf the seven cpnducted workshops concerning women in academia

on their home campuses.
7. Two of thc seven presented follow-up papers at a major regional meet

ing, partially at their own expense.
8. One was appointed to a national committee on the status and role of

women in biology education.

Group Advances Related to Project Goals

1. Extensive liasuns formed between the participants and the over 20
women whu were either paid or volunteer consultants during the period
of the grant.
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2. A close, cooperative peer network developed between the participants,
which continues to provide immediate aid and mutual support even
while working on their individual campuses.

3. A supportive professional network of women in science education de-
veloped and is operating at three levels, among advanced professional
women, between advanced professional women and entering profes-

sional women; and among entering professional women.
4. An informal pattern of mentors was promulgated and is evident at

national and regional conventions, in the job market, and through
informal exchanges of ideas and expertise.

The above arc professional accomplishments, it is beyond the scope of
these pages tu describe the personal friendships and liasons which developed.
Taken together both personal and professional a new working, supportive
cadre of women in science add science education now exists.

Participating Institutions

Differences and similarities among the five cooperating southern institu-
tions have been noted in previous chapters. Three of them, Miles, Stillman, and

Talladega Colleges, are in the tradition of the historical black college small,
private, and historically church-supported. The other two reflect different influ-

ences in southern, minurity, highci education. Alabama A&M University is a
land grant institution, whose founding was instigated by the Morrill Act in

1890. It has served southern black studcnts by o "ering technical and agrku:
tural education. Modem changes mandated thc founding of Atlanta Junior
College. As the demand fur higher education for minorities increased in the

1960s, southern college and university systems were strained to accept addi-

tional students. Atlanta Junior College, part of the Univ ersity of GeorgiaSys-

tem, was established to provide convenient access to college education for all

residents uf Atlanta. Regardless of these historical differences, all five institu-

tions have primarily black students. They constitute, therefore, a major future

resource of potential minority scientists, engineers, and technicians This po-

tential has not been fully realized, although specific programs have been insti-

gated and are continuing to be developed through consortia efforts

Similarities and Differences

Because indiv idual participants and institutions diose whether to adminis-

ter the demographic survey, data from all institutions is not available, How-
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ever, .he responses are representative uf the three bask types of institutions in
the project. The data, displayed in Tables 5.1, 5.2, 5.3, were collected at Miles
and Talladega Colleges (black, liberal arts), at Alabama A&M University
(black, land-giant), and at Atlanta Junior College (black, urban),2 The data
indicate differences among these three kinds uf institutions. For example, stu-
dents attending institutions in urban areas (Miles and Atlanta Junior colleges)

more often hold outside jobs and work longer hours than those attending the
other schools. According to Table 5.1, over 60 % of the students attending Miles
and Atlanta Junior College work more than 10 hours per week at an outsidejob.
Nu student surveyed at Talladega or at Alabama A&M reported working over
10 hours/week at an outside job. Whether this difference is due to administra-
tion uf the questionnaire, age of student, socio-economic status of student and
his/her family, , availability ofjobs, or location of institution was not ascertained.
However, Atlanta Junior College students reported the greatest number of
work bouts and were generally older than students at othei colleges surveyed.

Student work patterns in the urban institutions sun eyed indicate a need
fur flexible schedules and curricula. Participants from both Atlanta Junior and
Miles colleges exinessed concerns with their institutional schedules. Specifically
if potential black scientists are tu be trained at these institutiuns, flexible sched-

ules, alternating laboratory and lecture sessions in the e eningsire mandated
This type uf scheduling may require longer than the traditional quarter or
semester fur course completion, and this adjustment must be made also In
addition, self-paced insu uction such as the audio-tutorial programs discussed in

Chapter 4 at Talladega, Miles, and Atlanta Junior colleges may be essential to
meeting the needs of such students, although they may not be as cost effective as

traditional formats.
Another difference, noted in Table 5.2, which may be attributed to an

urban setting is the number of periodicals aailable in homes. Students attend-
ing urban colleges reported more access to these materials. Two differences,
number uf work hours per week and number of outside reading materials, may
be attributed, then, to urban location, not to type of institution.

Another difference among these institutions was noted in the ratio of fe-
male to male students. The data, displayed in Table 5.1, were collected in
biology and mathematics classes, yet more women than men students were
recorded at Atlanta Junior College and at Talladega College, while approxi-
mately equal numbers of males and females were recorded at Miles Coller and
Alabama A&M University. The number uf women attending urban colleges
part-time is probably thc cause uf this difference at Atlanta Junior College.
When the participants were queried abuut the disproportionate number of

women reported at Talladega College, they responded that enrollment data
show more female than male students at historically liberal arts colleges for

blacks. This fact is masked in the data collected at Miles and Stillman colleges
because biology classes, which enroll more males, were studied. They suggested
the traditional patter n in southern black families has been to send daughters to
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college. Even today, families are more likely fur social reasons to enroll daugh-
ters than sons in small, church-related, black colleges.

The sizc of home communities of the total sample (Figure 5.3) reflects the
location uf the respective institutiuns, except in the case of Miles College.
Although Miles College is within the greater metropolitan area of Birmingham,
Alabama, over 30% uf its students come from rural communities. Paiudpants
frum Miles College attribute this finding tu its histoi kal and religious traditions
as well as tu its open admission policy. Tiaditiunally Miles College has provided
higher educational opportunities fur students throughout Alabama. In the fu-
ture, perhaps the various programs such as the Community Outreach Pro-
gram, sponsored by ACHE, will increase the number ofminority rural students
attending all types of southern colleges and universities.

Although there are similarities among these southern minority institu-
tions, there di interesting differences. Some differences (reading materials,
working hums) are attributable to the location of the school, others (gender
ratio, home communities) are related to type of institution. Some of these
differences, however, may require different stalling and scheduling patterns on
individual campuses.

TABLE 6.1

Full-Time 'Mick Enrollment as Percentage of Total Enrollment by Type and
Control of Institution, 1976 and 1978

Type and Control
Institution 1976

Year
1978

Public Universities N 75,996 102,162

% 4.8 9.7

Private Universities N 31,403 44,825

% 6.5 4.3

Other 4-Year Public N 223,208 322,718

% 11.9 30.6

Other 4-Year Private N 107,116 142,050

% 9.4 13.5

2-Year Public N 205,395 414,640

% 13.1 39.3

2-Year Private N 16,479 27,972

% 13.9 2.7

SOURCE. The Condition oj Education, 1978, p. 118, The Condition of Education, 1980, p 110
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Continued Growth and Development

Throughout this wurk, concern has been expressed about the education of
minority students. In addition, the future of historically black institutions of
higher education has been addressed. Indeed, national data such as that pre-
sented in Table 6.1 gives rise to these concerns. This table presents the enroll-
ment of blacks as a percentage of total enrollment at six different types of
institutions of higher education. Fut example, blacks account fur over 39% of
the total enrollment in public, two-year colleges. On the other hand, blacks
comprise only 13% of the total undergraduate enrollment at private four-year
colleges. Although the percentage of blacks in the total enrollment of pris ate
colleges increased by 4% between 1976 and 1978, there is no clear indication
that the increase was at traditional black colleges. During that same period,
blat k enrollment as a percentage of thc total enrollment at other ty pes of institu-
tions increased dramatically.. Fur example, black students as a percentage of
total enrollment increased 26% at public two-year colleges, 19% at public
four-year colleges, and 15% at public unisersities. All of these enrollment
trends raise concerns user the future of traditional black, pris ate, liberal arts
colleges such as Miles, Talladega, arid Stillman. If these enrollment trends
continue into the 1980s, both Alabama A&M University and Atlanta Junior
College will thrise. Howes er, public two-year institutions are relatively new
and outside of the traditional educational route of black students. Their success
in fostering the Jeselopment of minority scientists, doctors, dentists, and engi-
neers has not been assessed.

Vat ied solutions have been offered recently concerning increased minority
participation in higher- education, two arc pertinent to our discussion. Kenneth
Clark (1979) has deseloped the thesis that historically black colleges should
"become academies with educational objectives of seeking to compensate fur the
pre\ iuus 12 years of educational inferiority and prepare their students fur a
single standatd high level of collegiate, graduate, and professional education"
(p. 64) He maintains that the task requires a fundamental "rethinking of the
traditional structure, organization, objectives, and goals of higher education of
American blacks which were inherited as part of a legacy of American racism"
(p. 64). This tethinking will necessitate redefining the traditional four-year
prugrani fur a baccalaureate degree and altering course offerings at many mi-
nority institutions. As he says, we must ". . . define a college degree not in
terms of the appearance of academic courses, not in terms of a stated amount of
time, but in ternas uf actual academic achiesement. Each student must be
pros ided with the time he or she needs to reach a level uf academic performance
which would make him of Let able to compete with others on a single standard
of academic competition" (p. 64).

Clark's proposal is directed at colleges such as Miles, Stillman, and Talla-
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dega. When his article was discussed with women faculty from these institu-

tions, they unilaterally rejected his suggestions. They considered his approach

both objectionable and racist. Each expressed concern about the "brain drain"

from their campuses to Prestigious northern colleges and universities. In fact,

some maintained that tadi ablest students were lured away with financial

packages. In addition, they worrkd about the rising cost of education at histori-

cally black colleges so that these institutions were no longer competitive with

public southern institutions, now accessible to black students They hoped,

howevei , that increasing numbers of bright black students woukl elect to attend

historically black colleges. They clearly perceived the role of these colleges to

educate black leaders and professionals, and, as faculty members, they focused

on continuing that historiud mission. They were not interested in, indeed, they

were Insulted by, the suggestion that their colleges become interim "academies "

If Clark's direction is to be fruitful, the faculties andadministrators of these

institutimm will have to radically change their stance. Obviously the Alabama

Consortium ol Higher Education has sought another answer It has provided a

way for southern minority colleges to pool their strengths and resources in order

to upgrade their curricular offerings.
A second suggestion is diluted toward providing higher education for

more black students. Howevei , it may not strengthen the historically black
colleges and universities, indeed, it may have the opposite effect Lewis (1979)

documents the need for non-traditional community colleges established specifi-

cally to deal with the students' educational deficiencies. For example, he main-

tains that two-year, nontraditional colleges could provide opportunities

". . for students who did not complete high school subjects which are required

for four year college admissions, to be able to take such subjects; for students

who lack skills necessary for success in four-year college subjects, to be able to

improve such skills, and fur students whose high school grade point average is

not high enough for admission to a four-year college, to be able to improve their

scholastic records" (1979, p. 40). Both Clam k and Lewis are suggesting the same

basic solution to the problem of increased minority partidpation in higher

education; that is, the improvement of the students' basic skills and academic

backgrounds.
However, they arc suggesting alternative ways of reaching that goal. Lewis

(1979) suggests that this goal is beyond the mission of the historically black

colleges. He sees their conti ibution as providing black leaders who will contrib-

ute to a "democratic pluralistic society, through [their) transformation of the

black community from a disadv antaged, poverty -crippled segment of American

society into a liberated ethnic group" (p. 40). He recommends that the histori-

cally black colleges establish new missions as wdl as high standards for selecting

and evaluating students. The minority two-year communky college, on the

other hand, will focus on the special needs of nontraditional students. The

faculty participating in this project concurred with Lewis' evaluation of the role

of traditional black colleges.
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Both ditections shuukl lead tu increased opportunities in higher education
tailored tu the needs uf murc black students. The complexity of the prubkm, as
well as the strong tradition uf southern minurity colleges and universities,
suggests that both directions must be taken.

Participating Students

This project concerned upgrading the research skills uf women faculty at
minority institutiuns. However, each of these women was primal ily concerned
with another issue, that is, with itnprov ing learning in het classtuum. Their
research projects were nut academic exercises in statistical analyses ot in con-
trolling in tct nal and externA experimental errors, they were tealistic appraisals
of their students uf the personal, social, and academic factors affecting
achievement in theit classes. In the lung run, the success of the project lay nut su
much in the number and expertise uf the cunsuhants nut- in the sophisticated
research bkilk kat ncd, as in the strid,,, made by the participants in understand-
ing how tu help their a adults leat n. Their intense research effects were directed
toward that goal.

The combined data collected by the participants displayed several signiri-
cant eurrelations. These correlations, based un data in Tabk 6.2, are as follows.

Louis uf control and cognitive style. indiv iduals with an internally
oriented locus uf control ("intemds") had a mum fiekl-independent
mode of cognitive style.

TABLE 6.2

Pcarson Product Momcnt Corrclations bctwccn Scicctcd Variablcs

IE CUT SCATV SCATQ SCAT!'

.15 .18
I E NS (105) (105)

p . .059

.14 .52 .33 .52
GUT (330) (119) (119) (118)

p ..007 p . .001 p ..001 u -.001

.14 .20
SEQ (268) (236)

p ..012 p .001

NS NS NS

KEY: ( ) N; NS NowSignificant.
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2. Locus of control and number and enjoyment of spatial experiences:

"internals" had more spatial experiences and enjoyed them more than

external individuals.
3. Cognitive style and number and enjoyment of spatial experiences:

field-independent students had more spatial experiences and enjoyed

them more than field-dependent individuals.
4. Standardized measures of verbal and quantitative ability (SCAT V,

SCAT Q., and SCATTOT) with locus of control and with cognitive

style: Internal individuals had higher scores on the SCAT quantitative,
while field-independent individuals scored higher on both the verbal
and quantitative portions. High SCAT total scores correlated signifi-

cantly with both internal locus of control orientation and field-

independent cognitive style.

Although the first three itemized correlations were expected, several

results were not. For example, the sample was not expected to approximate a

normal distribution in regard to locus of control (Figure 5.7). Many studies

have reported that minority studentsare oriented more toward the external end

of that continuum. Howevel , Ebcoffery reported that in three predominantly

black colleges, Virginia State College, North Carolina Agricultural and Tech-

nical College, and Morgan State College, the sense of locus of control of male

undergraduates was determined more by contemporary social forces than by

personality type (Escoffery in Weinberg, 1977, p. 146). Our data indicate that

more students rank in the external than the internal half of the locus of control

scale.
The locus of control orientation of minority students is important in two

ways. First, science precludes a belief in "luck," "fate," or "powerful others";

therefore, potential minority scientists must be internally oriented in terms of

control. Second, the correlations between internal control and standard mea-

sures of academic aptitude suggest that improved achievement may be obtained

by helping students become more internally oriented.
Research concerning locus of control orientation has focused on under-

standing and interpreting this personality dimension, not on changing or redi-

recting individual orientations. However, Rowe's (1978) pioneering work indi-

cated directions that are successful with younger students. Some of these

techniques may be extrapolated to older students. For example, science instruc-

tion must provide sufficient time to work with experimental materialc so that

events may be repeated. Such experiences will introduce the notion that events

arc replicable and, therefore, under one's own control. She suggests that the

opportunity to work directly with science materials is especially important for

external individuals. She states, "This may be the most specific kind of interven-

tion available to help them develop a sense that the world can to some extent be

managed by thcm. . . . There may be a connection between developed ability

--
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to understand and manage science phenomena and problem solving in social,

economic, and political contexts"(p. 393). It is important that minority students

with external orientations be enrolled in laboratory, science experiences.

The extremely skewed distributions of the sample in relation to cognitive

style was not expected (Figure 5.4). However, this result is important. It indi-

cates, for example, the need fur both curricular and instructional changes In
teaching primarily field-dependent students at southern minority colleges, in-

structors should use deductively sequenced curt'. Aar materials (Douglass,
1979) and teach in a manner which maximizes learning by field-dependent

students. For example, discussion sessions, directed problem-solving experi-

ences, and controlled experiments in structured laboratories may be more perti-

nent activities than discovery or open-ended laboratories. In addition, Cross

(1976) has suggested that these instructional strategies may increase a student's

ability to separate an object from its embedding field, i.e., to become more field

independent. Although it is not suggested that a field-independent mode is
preferable to cl field-dependent one, academic success, particularly in science,

mathematics, and engineering, is related to a field-independent cognitive style

Because of the sensitivity surrounding the use of standardized measures of

ability and aptitude with minority studcnts, the participants were particularly
interested in the correlations between the GEFT test and the subscores and total

scores of the School and College Aptitude Test. These results suggest the short,

non-verbal, easy-to-grade Group Embedded Figures Test may be used as a

preliminary screening tool for minority students. Its results could be used with

other information about the students to place students in remedial sections, to

suggest teaching strategies appropriate for the majority of students, and to

counsel students into appropriate majors.
A profile of specifk characteristics of a sample of southern minority stu-

dents has been presented, now recommendations to increase their participation

in science are needed. As a 1980 report to the President of the United States

states:

Whatever the causes, the minority underrepresentation in science-oriented

pursuits begins early in the educational process. Blacks and Hispanks enter college

at lower rates that Whites. . .

Once started in college, both Black and Hispanic students withdraw at slightly

higher rates than do White students at four-year institutions. Under all circum-

stances, the withdrawals are heavily (73 percent-88 percent) for non-academic

reasons, which suggests t hin economics play a significant role. (NSF/DOE, 1980, p

62-63)

1 he need for additional financial aid has been discussed in Chaptcr 3, The

consortium of colleges and universities participating in this project has focused

efforts to raise monics. However, more is needed.
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Anuther recurnmendatiun tu increase the participatiun of minurities in
suence is based upun data frum the Natiunal Assessment of Educatiunal Pru-
gress (1978) as well as frum many independent studies. Cunsidcrabk ev idence
sill/Vvs that pusitivc attitudes are dev doped in the secondary schouls by success-
ful participanun in science courses and continual expusule to apprupt iate rule
models. Any incrcase in the number uf black sdentists, then, must be based on
changes in early secundary educatiun such as definitive unmseling uf niinurity
students into science and mathematics classes.

Summary

Thc intent uf this pruject was to enhance the research skills and pruductiv
ity uf women faculty at minur,ty institutiuns. In the cuurse uf reaching that gual,
tither priunties were identified altd examined. Fur cxampk, the participants'
overruling curicern with their institutiuns and their students led tu analyses uf
facturs affeuing Lach uf them. Althuugh it is beyond the scu,,c of this bouk tu
analyze the ntyliad of factuts affeuing minurity higher cducatiun, it is huped
that the analyses and discussiun within these pages will help focus i Lsum Les and
effurts tu eliminate barriers tu thc full pat ticipatiun oftninutity studcnts and tu
foster progress of minority institutions and their fa ulties.

The results uf the projeu suggest specific ways to alleviate barrkrs to
wumen in cademe. Speufkally, fur wumen in science and scicnu: educatiun
with plimarily teltching pusit'ums, a ckmge in research direction is mann-
mended. nublerns Lan bc identified, experiments Lan bc designed, and anal-
yses Lan be tun which require nu materials bey und the curricula, nu subjects
beyond the students, and nu apparatus bey und the classrouni ur teaching labu-
ratury. Reseatch unu facturs affecting the achievement of students Lan lead tu
personal as well as professional growth and advancement.

This project, %NhiLit has helped partidpants develop iescaich and wiiting
skills uver a periud of three years, has met its goal. the increased reseamh
pruductiv it uf wumen faculty at minurity institutions. As a result, minulity
wumen, who have been described as the forgutten members uf academe, have
become active and productive on a national level.

During the cuurse of the project, two broader guals were identifkd. in
&leased pal nupanun uf rninurity students in science cuurscs and cared $ and
cuntinued gluwth tnol develupment uf suuthern minurity institutions uf higher
education. yhe silL(.ess uf thcse participants, in conjunction with others, in
reaching thcse twu goals will bc analyzed in futut e assessments, repot ts tu the
-President, and !match compendia. P ugress has begun, let us hope that it
continues.
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NOTES

1 . The Myers-Briggs Type Indicator was analyzed by Linda DeTure (Appendix B). All
inquires concerning its use and interpretation should be directed to her.

2. In order to assure privacy, the institutions are not specifically identified in any figure

or table.
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Appendix A

Biographies of Participants

Nell Rice Anthony

Before assuming her current duties as profeuor of elementary education and chair-
person for the Department of Elementary Education at Alabama A&M University in
1971, Nell Rice Anthony held appointments as an auociate director of a fellowship
program, a Traincr of Teacher Trainers Fellow in Curriculum and Teaching at Colum-
bia University, an elementary methods teacher, and a demonstration teacher and con-
sultant for in-service education. She has directed student teachers for approximately 10
years.

Dr. Anthony received her Ed.D. degree from Teachers College of Columbia Uni-
versity in 1971. She has co-authored an article entitled "Multicultural Education: A New
Goal for Teacher Educators," published by Kappa Delta Pi Record in December 1980.
She was the recipient of the Outstanding Educator of America Award, 1974-1975. She
also received the Certificate of Recognition from the Alabama Reading Association,
1977, and the Certificate of Participation from the Follow Through Workshop, 1978. Dr.
Anthony is a member of Kappa Delta Pi Honorary Society, the Assodation for Curricu-
lum and Supervision, National Education Association, and the Alabama Education
Msociation.

Charlotte Carter

Charlotte Carter received her M.S. degree from University of Tennessee in 1970.
She served as an instructor of biology at Miles College in Birmingham, Alabama, from
1970 to 1980. She was named an Outstanding Educator of Amerka in 1973 and 1975.
While an instructor at Miles College, she was active in organizations such as the Ameri-
can Association of University Professors and the National Science Teachers Mrociation.
She also served as advisor to the Alpha Sigma Chapter of Alpha Kappa Mu National
Honor Society.

Ms, Carter currently servo as a teaching assistant at Purdue University and as a
university supervisor for undergraduate biology student teachers. She is enrolled in
courses leading to a doctoral degree in science education. Her dinertation, supported by
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the National Science Foundation, will concern factors affecting conceptual learning in

science in early adolescent black students.

Mildred A. Collins

Mildred Collins, assistant professor of biology at Stillman College, Tuscalooia,
Alabama, has taught in its undergraduate biology program since 1967. Prior to that
time, she was a biology instructor at Rust College and in the Grenada City School
System, Grenada, Mississippi.

Since receiving her M.S. degree from Tennessee A&I State University in 1966, Ms.
Collins has been an active participant in several symposia. She also received the Educa:
tor of the Year Award in 1974, and is a member of the American Institute of Biological
Sciences, the National Science Teachers Association, and the American Association of

University Professors.

Gwen Wilson Davis

Gwen Wilson Davis has been an instructor in the Department of Mathematics at
Talladega College, Talladega, Alabama, since 1978. She received her M.A. degree from
State University of New York at Buffalo in 1974. Prior to her employment at Talladega
College, she served as a mathematics instructor at Lawson State Junior College, Bir-
mingham, Alabama, and Daniel Payne College, Birmingham, Alabama.

Ms. Davis is an active member of the Alabama Association of College Teachers of
Mathematics and the National Council of Teachers of Matheniiiics. She is also a mem-

ber of Beta Kappa Chi Scientific Honorsiry Society.

Barbara Small Morgan

Barbara Small Morgan received her M.S. degree from Atlanta University in 1974,
and since that time has taken additional courses at Georgia State University. She has

served as an assistant professor of biology in the Department of Natural Science and

Mathematics at Atlanta Junior College for seven years.
Ms. Morgan is an active member of the American Association of University Profes-

sors, the Association of Southeast Biologists, the National Science Teachers Association,

the Georgia Academy of Science, and the International Congress for Individualized

Instruction. She has received two academic scholarships.
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Olivia H. Sanders

Olivia H. Sanders is an assistant professor of education in the Department of
Secondary Education at Alabama A&M University. Her experiences include four years
of college-level teaching, five years as an instructional supervisor for Madison County,
Alabama, and five years as a junior-high and high school teacher.

Ms. Sanders received her Ed.D. degree from University of Alabama, Tuscaloosa,
in 1977. She is a member of the National Education Association and the Alabama

Education Association. She is active in Phi Delta Kappa, a professional education frater-
nity, and Kappa Delta Pi, an honorary society in education.

Sandra Taylor

Sandra Taylor received her M.A. degree from Atlanta University in 1978. She
served as an instructor of sociology at Talladega College, Talladega. Alabama, during
the 1978-79 school year. She is currently a research assistant in the Department of
Sociology at Washington University, St. Louis, Missouri, where she is pursuing her

Ph.D. degree in sociology.
Ms. Taylor has been active in the following organizations: Alpha Mu Gamma

Foreign Language National Honor Society, Alpha Kappa Delta Sociological National
Honor Society, and Alpha-Kappa Mu National Honor Soucty. She has been the recipi-
ent of two acadeniic scholarships.
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Consultants and Staff

Project Staff

Dr. Jane Butler Kahle, Director
Departments of Education and Biological Sciences
Purdue Universtiy
West Lafayette, Indiana 47907

Dr. Bernice Coar Cobb, Associate Director
Department of Biology
Miles College
Birmingham, Alabama 35208

Ms. Maria Doolittle, Project Coordinator
Department of Biological Sciences
Purdue University
West Lafayette, Indiana 47907

Ms. Sharon Artis, Project Officer
NW-Minorities and Women's Program
1200 19th Street N.W.
Washington, D.C. 20202

Dr. Gwen Baker, Director
NIE-Minorities and Women's Program
1200 19th Street N.W.
Wahington, D.C. 20202

Project Participants

Dr. Nell Rice Anthony
P.O. Box 231, Department of Education
Alabama A&M University
Normal, Alabama 35762



Ms. Charlotte Carter
Departments of Education and Biological Sciences
Purdue University
West Lafayette, Indiana 47907

Ms. Mildred Collins
Box 4848, Department of Biology
Stillman College
Tuscaloosa, Alabama 35401

MI. Gwendolyn Wilson Davis
Mathematics Department
Talladega College
Talladega, Alabama 35160

Ms. Barbara Small Morgan
Departments of Natural Science and Mathematics
Atlanta Junior College
Atlanta, Georgia 30310

Dr. Olivia H. Sanders
Department of Education
Alabama A&M University
Normal, Alabama 35762

Ms. Sandra E. Taylor
Department of Sociology
Washington University
St. Louis, Missouri 63130

Project Consultants

Dr. William Asher
Department of Education
Purdue University
West Lafayette, Indiana 47907

Dr. Charlotte Boener
Science Teaching Center
College of Arts and Sciences
Indiana State University
Terre Haute, Indiana 47807
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Dr. Joan Creager, Editor
TkoAmoricom Biology nacher

11250 Roger Bacon Drive
Reston, Virginia 22090

Dr. Kay Deaux
Department of Psychology
Purdue University
West Lafayette, Indiana 47907

Dr. Linda DeTure
1049 Tuscony Avenue
Winter Park; Florida 32789

Dr. Claudia Douglass
Department of Biology
Central Michigan University
Mount Pleasant, Michigan 48859

Dr. Dorothy Gabel
School of Education
Indiana University
Bloomington, Indiana 47407

Dr. Geneva Gay.
Department of Education
Purdue University
West Lafayette, Indiana 47907

Dr. Betty Hoskins, Science Editor
Ginn and Company
191 Spring Street
Lexington, Massachusetts 02173

Dr. Classic Hoyle
Affirmative Action, 105 Jessup Hall
University of Iowa
Iowa City, Iowa 52242

Ms. IreniJohnson
School of Science Administration
Purdue University
West Lafayette, Indiana 47907
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Dr. Kathryn Linden
Department of Education

Purdue University
West Lafayette, Indiana 47907

Dr. Debbie McDowell
Department of English

Purdue University
West Lafayette, Indiana 47907

Dr. Barbara Moore
Department of Education

Purdue University
West Lafayette, Indiana 47907

Dr. Joseph D. Novak
Department of Education

Cornell University
Ithaca, New York 14850

Dr. Carolyn Perrucci
Assistant Equal Opportunity Officer/Faculty
Purdue University
West Lafayette;Indiana 47907

Dr. Linda Putnam
Department of Communicatkms
Purdue University
West Lafayette, Indiana 47907

Dr. Exyie Ryder
College of Education
Southern University
Baton Rouge, Louisiana 70813

Dr. Susa» P. Speece
Department of Education
Anderson College
Anderson, Indiana 46011

Dr. Crayson Wheatley
Departments of Education and Mathematics
Purdue University
West Lafayette, Indiana 47907

Ms. Juanita Williams
Assistant Dean of Students

Purdue University
West Lafayette, Indiana 47907
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Dr. Luther Williams
Assistant Provost
Purdue University
West Lafayette, Indiana 47907

Appendix

Research Associates and Assistants

Dr. Jacqueline Sherris, Research Associate
Departments of Education and Biological Sciences
Purdue University
West Lafayette, Indiana 47907

Ms. Charlotte Carter, Research Assistant
Departments of Education and Biological Sciences
Purdue University
West Lafayette, Indiana 47907

Ms. Barbara Morris, Research Assistant
Department of Education
Purdue University
West Lafayette, Indiana 47907

Ms. Carla Shears, Research Assistant
Department of Education
Purdue University
West Lafayette, Indiana 47907

Ms. Katherine Vandewalle, Undergraduate Research Trainee
Department of Mathematks
Purdue University
West Lafayette, Indiana 47907
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Demographic Survey

Please provide the following information about yourself, your school, and your commu-
mity. All answers will be strictly anonymous and confidential. Please darken the appro-
priate space on an answer sheet to indicate your selection (from A through E) for each
item.

I. Age in years
a. 16-21

b. 22-25
c. 26-35
d. 36-45
c. over 45

2. Sex
a. Female
b. Male

3. Race
a. Afdcan
b. Black
c. Caucasian
d. Hispanic
e. Other

4. College which you attend
a. Alabama A&M University
b. Atlanta Junior Colkgc
C. Miles College
d. Stillrnan College
e. Talladega College

5. Researcher (please darken only one as appropriate for either 5 or 6)
a. Dr. Anthony
b. Ms. Carter
c. Dr. Clarke
d. Dr. Cobb
C. M. Collins
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6. Researcher (please darken only one as appropriate for either 5 or 6),

a. Ms. Morgan
b. Ms. Parsons
c. Ms. Sanders
d. Ms. Taylor
e. Ms. Wilson

7. Size of home community in which you grew up

a. Smaller places (population less than 25,000 and not classified in the fringes-

around-big cities category)
b. Medium city (cities of 25,000-200,000 not classified in the fringes-around-big-

cities category)
c. Fringes around big cities (outside of the city limits of cities over 200,000)

d. Big city (over 200,000)

8. Type of community in which you grew up

a. Rural (communities under 10,000 where most of the residents are farmers)

b. Small cities (10,000-50,000 mixedcommunities with one or two high schools)

c. Disadvantaged urban communities (in or around cities of over 200,000 where a

high number of residents are on welfare or are unemployed)

d. Advantaged urban community (in or aroundcities of over 200,000 where a high

number of residents are in managerial or professional positions)

9. Level of parental education
a. Parents did not graduate from high school

b. At least one parent graduated from high school, but did not continue beyond high

school
c. At least one parent has post high school education

d. At least one parent graduated from college

e. At least one parent has an advanced degree (beyond college graduation)

10. Size of family in which you grew up

a. Only child
b. Only one brother or sister
c. Two brothers or sisters
d. Three or four brothers or sisters

e. Five or more brothers or sisters

11. Family work pattern
a. Two-parent family; one parent works outside of the home

b. Two-parent family; both parents work outside of the home

c. One-parent family; one parent works outside of the home

d. One-parent family; no one works outsideof the home (external support)

12. Your marital status
a. Married
b. Single



r

Appeal: 6-- 161

13. Your own number of dependent children
a. None
b. One or two
c. Three or four
d. Four or more

14. Type of family in which you grew up
a. One or two parents in home
b. One parent and other adult relatives in home
c. Two parents and other adult relatives in home
d. Adult relatives (aunts, uncles, grandparent, etc.) only in home

15. Reading materials available in the home in which you grew up
a. No magazines or newspapers taken in home
b. Newspaper regularly taken and read in home
c. 1-5 magazines and newspapers regularly taken and read in home
d. 5-10 magazines and newspapers regularly taken and read in home
e. Cannot remember

16. Size of high school graduating class
a. Under 25
b. Between 25-50
c. Between 50-150
d. Between 150-500
e. Over 500

17. Previous science experiences, indkate thk. greatest number
a. None
b. One or more science classes in high school
c. One or more science classes in college
d. One or more science classes in high school and in college

18. Previous college experience
a. None
b. Trades, technical or vocational school (post-high school)
L. Attended one college other than the one in whkh you are enrolled presently
tl. Attended more than one other college

f
19. Number of hours you are enrolled in classes this semoter

a. Four or less
b. Five to eight
e. Nine to eleven
d. Twelve to sixteen
e. Seventeen or above
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20. Number of hours you regularly work (are employed) per week this semester
a. Fewer than 5
b. Boween 5 and 10
c. Between 10 and 20
d. Between 20 and 40
e. Over 40

21. Your income per year
a. $3,000 or below
b. $3,500 to $6,000
c. $7,000 to S12,000
d. $12500 or above

22. Probable (or actual) major in college
a. Social sciences (psychology, economics, history, sociology, political science,

business)
b. Humanities (English, foreign languages, music, art)
c. Science (mathematics, biology, chemistry, geology, physics)

d. Edu cation (early childhood, elementary, secondary, special education)

e. Undecided

23. Classification in college
a. Freshman
b. Sophomore
c. Junior
d. Senior
e. Unclassified (special student)

24. Years you have attended college (full-time or part-time)
a. Leu than 1
b. Between 1 and 2
c. Between 2 s.:-)d 4
d. Between 4 and 6
e. Over 6

25. Financial aid this year
a. No aid awarded
b. Loan and/or scholarship between $100 and $500
c. Loan and/or stholarhsip worth between $500 and $I ,000

d. Loan and/or scholarship over $1,000
c. All college expenses paid by outside sources

26. Religious a.ffiliation
a. None
b. Catholic
c. Jewish
d. Protestant
e. Other



Appendix D

Standardized Instruments

I. "Mathematics Anxiety Rating Scale," Rocky Mountain Behavioral Science Institute,
Inc., Fort Collins, Colorado, 80521.

2. McDaniel, E.D.; Guay, R.; Ball, L.; and Kolloff, M. "Spatial Experience Qustion-
naire," Department of Education, Purdue University, West Lafayette, Indiana
47907.

3. Nowicki, S. "Nowiclu-Strickland Scale," Emory University, Atlanta, Georgia 30322.
4. Oltman, P.K.; Raskin, E.; and Witkin, H.A. "Group Embedded Figures Test,"

Consulting Psychologists Press, Inc., Palo Alto, California 94306.
5. Otis, A.S., and Lennon, R. "Otis-Lennon Mental Ability Test," The Psychological

Corporation, Harcourt Brace Jovanovich, Chicago, Illinois 60648.
6. Rotter, J.D. "Generalized Expectancies for Internal versus External Control of Rein-

forcemeat," Psychological Monographs: General and Applid 80(1966): 1-28 .

7. Russell,J., and Hollander, S. "A Biology Attitude Scale," The Anwrican Biology Teacher

37 , 5 (1975):270-273.
8. "School and College Aptitude Test," Cooperative Tests and Services, Educational

Testing Service, Princeton, New Jersey 08540.
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