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Preface

The project descnibed in these pages was conceived, reviewed, and funded
on the premise that impruving research and writing skills would increase the
prufessiunal s.atus of women faculty at minority institutions of higher educa-
uon. The projzct’s title, “Adv anded Study and Research Skills in Science Educa-
tiun fur Women Faculty at Southern Minority Institutions,” describes both the
purpuse and the persunnel uf the project. Soon after the selection of the partici-
pants, huwever, the scope of the project broadened. The women selected as
partiapants were coneerned 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
wumen worked tu achieve tne original gual of increase. ..ofessional status by
improving their knowledge of statistics, their expertise in research design, and
their skills in writing and editing, they kept in mind an ultimate goal. That is,
the gual of understanding the problems and process ufimproving science educa
tion fur munority students. In my opinion, they succeceded beyond anyone’s
expectations in reaching both goals.

Thus buok descnibes the results as well as the findings of this project. It is
dedicated tu the women participants and cunsultants across the United States
whu believed in and worked towards its success. Especially, it is dedicated to
Bernice Guar Cubb whuse persunal strength and professivnal integrity set the
project on the right path.

Jane Butler Kahle
October 1981
West Lalayette, Indiana
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Forewords

Minorities-and Women’s-Program

In 1972 the U.S. Co~zaress created the Nationa: Institute of Education
(NIE) as the primary federal agency fur educational researc i and development,
The two-fuld mission uf NIE was tu prumote educativnal e quity and to improve
the quality of educational practice. In 1976 the Nation .I Council on Educa-
tivnal Research, the statutory policy making budy for NJE, declared in resolu-
tion;

It shall be the poliy of the National Institute of 1.ducation to increase the
participation of minurty persuns and women n the research and develupment
fforts of the natwn thruugh ensuring that qualified munenity firms and individuals
and qualified wumen are given infurmed uppurtunity (s partitipate in NIE pro
grains, aid through cfurts o increase the nunbers, yual fications and perforinance
of nunurity firme and individuals, and women engaged :a educatiun R&D.

The NIE Minoritics and Women's Program was bor a vut of that resolution.
The priority objectives of the program are:

Tu assist munority persons and women to participate at an advanced level of
. cducational research;

To assist institutiuns and vrgamzatiuns tu eswablish policies and practices that
() enhance parucipanon of nununty persuns and women in educational rescarch
and (b) uvercume barriers tv recugnition of research contnbutions, perspectives,
and interests of minorities and woinen; and

To develup knuwledge, infurmation, and designs that are needed to advance
the foregoing objectives,

Given that neither term, “minorities” nor “wotnen,” connutes a monucthnic
group, the dircetons of the program have been diverse. The Minorities and
Wumen's Program has supported regional research development wurkshops,
seminars on special 1escarch topies, and projects in federal educational research
labutatories. It is prubably best known, however, for its grant's program enti-
tled “Experimental Program fur Opportunitics in Advanced Study and Re
scarchin Edv cation.”

Thice competitions for grants have been held sinwe the inception of the

xv
O
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- Forewords

Minurities and Women's Prograns, a.d final awards fromi the third competition
arc pending, The 56 gran.s awarded in fiscal ycars 1978 and 1979 totaled about
$3 million and suppurted sume 1,500 minurity and wumen rescarchers nation-
wide. Projects are now located in 37 regions.

The Minoritics and Women's Program was pleased to fund the Purdue
University project entitled “Advanced Study and Rescarch in Scienue Educa-
tion for Women Faculty at Minority Institutions” in its first majur grants’
competition. The project director recugnized that une of the most pragmatic
approaches to career enhancement is rescarch publicatioc  particularly fur a
target group such as the une described in these pages. After moure than three
years of work, it is gratifying to sec fruitiun uf this pryject’s guals in this mono-
graph. As onc personally committed tu equity in educational research, I am
proud to be a part of this venture.

Sharon Arus

Project Officer

Minoritics and Women's Program Area
Nattonal Institute of Education

14
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Forewords xvii

Alabama Center for Higher Education

The Alabama Center for Higher Education (ACHE) grew out of a four
weck summer conference un interinstitutivnal couperation, Eight teams of four
faculty members and administrators met at Stillman College in 1967 under a
Furd Fuundatiun grant. The conferencee was initiated and the funds solicited to
suppurt 1t by the presidenis of Alabama’s cight predominately black colleges.
Incurpurated 1n April 1968, a central office was established in Birmingham at
that ime. The charter members of the consurtium cunstitute the current mem-
bership, with the exception of the recently closed Daniel Payne College, which
includes. Alabama A&M University, Normal, Alabarna State U~ -.sity,
Montgomery, Miles College, Birmingham, Oakwood College. * .atsville,
Stillman College, Tuscaloosa, Talladega College, Talladega, ar.. Tuskegee
Institute, Tuskegee.

As a voluntary consortium charged with the responsibility vl promoting
inteninstitutional cuoperation via the develepment of cooperative pr.. ,rams, the
sulicetation uf funds tu suppurt these programs, and assistance with the adminis-
tratiun of these prugrams, the consurtium has demonstrated success in wtilizing
the couperative approach for the development and expansion of educutivnal
programs.

The ACHE is governed by a board of directors composed of the preside..ts
of the member colleges. An advisory board of deputics, made up of a vicc
president/dean appuinted by cach institution, works closely with the consur-
tium's executive director in program develupment. Initial program planning is
carned vut by faculty and staff committees, chaired by a member uf the advisory
buard, and comprised of a representative from cach member institution. Eight
to 10 such committees have operated annually.

The central office operation in Birmingham has grown frum a staff of one
part-time person (dircctor) to a present staff of 32 Having been headed up by
three temporary dirvctors, the cunsortium acquired a full time exccutive direc
tor in 1970. Dr. Richard Arrington, Jr., served in that capacity until his 1979
clection to the positiun of Mayor uf the City of Birmingham. Charlena H. Bray,
the present executive director, has a seven-ycar tenure with the consortium,
having held several administrative pusitiuns prior to her stint as interim director
followed by the appointment as exccutive dircctor. '

As evidenced by staff growth, the ACHE has experienced tremendous
growth during the seventics in several aspects. the pre ent operating budget of
approximately $800,000 is 20 times that of the 1970 budget, morc than two
duzen woperative prugrams have been developed and implemented, and nu
tnerous serminars, wurkshups, and symposia have been implemented. Further
impact 1s evidenced by the nature of external support for the cooperative pro
grams which has been an annual mix of federal and private dollars.

15
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Program arcas of cooperation have been diverse to include. (1) the estab-
lishment of an effective linkage between the colleges and rural, preduminantly
black communities across the state via the Human Resources Rescarch and
Development Program which embodics the major tenets of higher education —
instruction, research, and scrvice, (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 Gerontolugy Carcer Prep-
aration Program, the Minority Hypertension Rescarch Program, Collection
and Evaluation of Materials about Black Americans, Mini-Grant Program, 4
student enrichment programs to include rural and urban experiential learning
programs, (3) 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 of a wide range of
documents which reflect the issues and concerns of the wonsortium members.
Reflected in this partial listing are joint programs which extend beyond the
boundaries of the consortium members to other pustsceondary institutions,
such as this linkage with Purdue University.

The challenges presented by the eighties are numetous and complex, cer-
tainly the past accomplishments have provided a basis for extending and ex-
panding the concept of cooperation as a strategy for these member institutions
to both expand and enrich their educational programs.

Charlena H. Bray

Execative Director

Alabama Center tor
Higher Education

16
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1 A Cooperative Pursuit
of Excellence

The job of NIE —and of all Ametican educators — is to increase educa-
tional achievement 1n this country. We must move beyond providing simple
“apporlunily, " to ensure not only that people take advantage of opportunity,
but that the opportumity is so compelling that they go on to achieve substantial
educational skills. We must be particularly concerned with those persons

from whom academic eminence has bees dlusive in the past.

These goals will not be accomplishadin a few years, nor pethaps even in
a generation. But that is the course we must sel.

= Patricia Albjerg Graham, NIE Director, September 7,1977

Introduction

When in 1978 the National Institute of Education (NIE) released its first
request fur prupusals fur its new program area, Minorities and Women, two
wutnien — onie tn Lafayctte, Indiana, and the other in Birmingham, Alabama -
saw an uppurtunity tuo cumpelling to miss. Jane Butler Kahle, Purdue Univer-
sity, and Bernice Cuar Cubb, Miles College, had worked togetherbefore. Kahle
directed the final stages of Cobb's ductoral dissertation, and Cobb had assisted
in a preservice bivlugy methods course, taught by Kahle. Since Cobb’s return to
Birmingham, they had consulted with onc another on several federal and insti-
tutinal pryjects. Together and separately, they had struggled with problems of
women m acadeine, such as intellectual isolation, carcer interruptions, and lack
of mubihity. In additiun, they were aware of the continued need to encourage
women to do research and to publish. They had been able to work together in
spite of geographical and institutivnal barriers, they belicved they could design
a project to help other womnen. Each represented a different component in
hugher cducatiun, cach could contribute unique strengths and skills to such an
endeavor, and cach was determined to demand the high performance necessary
to cnsure academic eminence.

This monograph describes the project which resulted from their efforts.
Beginming with the funding agency and ending with the participants’ original
rescarch, the project symbulizes a couperative pursuit of excellence in educa-
tronal researdh. In the three years of its existence, the goals of equality, excel-
lence, and enunence were stressed and, hopefully, reached. However, as Gra-
ham suggests, the full impact of the work described in this monograph may be
years away.

17




2 Double Dilemma

Naticnal Institute of Education

(a)(1) The Congress hereby declares it to be the policy of the United States to
provide wevery persun an cyual uppurtunity to receiv ¢ an education of high quality
regardless of race, wlur, religiun, sex, national vrigin, ur sucial class, Althuugh the
American cducativnal systemn has pursued this ubjective, it has not attained that
objective. Inequalitics of opportunity to receive high quality educatiun remain
prunuunced. Tu achiese quality will require far more dependable knuwledge about
the process of learning and education than now exists or can be expected from
present rescarch and experimentation in this field . . .

(b)(1) In order to carry out the policy sct forth in “subsection (a),” there is
established the National Institute of Education. . . . (Section 405 of the General
Education Provisions Act, as amended, 20 U.S. Code 1221 ¢, PL 92-318)

With that edict, Congress created in 1972 the National Institute of Educa
tiun. Furthermore, they instituted the Natiunal Council of Educativnal Re-
scarch (NCER) as its policy-making body.

Historical Background

Originally, the National Institute of Education received a mandate to
improve education through curriculum refurm, Itcontinued the federally spon-
sored curriculum programs which began in the late 1950s with the National
Science Foundation's Course Cuntent Improvement Prugram. This program
had funded and develuped curricula primariiy in the natural and physical
sciences, mathematics, and social studies. Under the auspices of NIE, curricu
lar innovations were expanded into other content areas. Instructiunal pro-
grams, sponsored by the NIE, were develuped, wourdinated, and implemented
by 17 regional laboratories and research centers. Buth centers and laburatories
werc established in the mid- 1960s by the U.S. Office of Educatiun, and respun-
sibility for their support was transferred to NIE in 1972, From 1972 until its
reorganization in 1977, NIE directed most of its munies tuward curriculadevel-
upment and related activitics. In addition, appruximately une-third of its an-
nual budget was directed toward the support of the centers and laburatories.

The laboratorics are independent, nonprofit organizations which serve a
specific geographical regiun. Rescarch centers, un the uther hand, arclucated in
exemplary facilitics and affiliated with universities. ' Basically, they differ in the
folluwing ways. laboraturies emphasize applied research, disseminatiun, and
technical assistance activitics, and centers conduct basic rescarch. The lucations
as well as spheres of influence of buth laburatories and affiliated centers are
shown in Figure 1.1,

RIC 18
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A Cooperative Pursuit of Excellence 3

FIGURE 1.1

NIE Laboratories and Research Centers

[a2 B-*4

KEYS: Regional Educational Laboratorics and States Served:

A Appalachia Educational Laboratory, Inc.

I' CEMREL, Inc.

E Far West Laboratory for Educational Research and Development (FWL)
& Mid-Continent Regional Education Laboratory (McREL)

2 Northwest Regional Educational Laboratory (NWREL)

T Rescarch for Better Schools, Inc. (RBS)

{ Southwest Educational Development Laboratory (SEDL)

8 Southwest Regional Laboratory (SWRL)

% National Research Centers (locatiuns uted in Notes). Center for the Study of Evaluation
(GSL), Research and Development Center for Teacher Education (RDCTE), Institute for
Research on Educational Finance and Governance (IFG), Learning Research and Devel
opment Genter (LRDC), Center for Educational Policy and Management (CEPM), Cen-
ter for Sucial Organization of Schools (CSOS), Wisconsin Research and Development
Center for Individualized Schooling (WRDCIS), National Center for Research on Voca
uonat Education (NGRVE), and National Center for Higher Education Management
Systems (NCHEMS).

19
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4 Double Dilemma

In 1977, Patricia Albjerg Graham was appointed director of the NIE by
President Carter. She undertook an indepth study of the institute and its pro-
grams and recommended a reorganization of structure as well as a shift in
mission. A major reurganization, approved on March 21, 1978, fucused atten-
tiun on basic and applied rescarch and educativnal equality and dearcased
emphasis un curricular refurm. It reduced the number of program groups from
six to three. Teaching and Learning, Disscimination and Improvemnent of Prac-
tice, and Educational Policy and Organization. These three units and theit
stated purposes arce shown in Table 1.1, 7

The allocation of NIE funds, shown in Table 1.2 mirrors the change in
emphasis. In 1974, 66% of the tutal budget was directed toward curricula
development under the auspices of the units equivalent to the Teaching and
Learning section. Less than 20% were allucated to cither Dissemination and
Improvement of Practice or to Educational Pulicy and Organizatiun. By 1979,
Disscminatiun and Improvement of Practice received 30% of the total, while
the allocation tu the Teaching and Learning section was decreased to 49% . The
Disseminatiun and Improvement of Practice pregram group includes the Mi-
noritics and Wumnen's Program and, thereby, is the arca primarily concerned
with educational equity. Since 1977, a major puttion of NIE's budget has been
directed toward the equalization of educational upput tunities (Schaffarzick and
Sykes, 1978).

The ultimate effects of the NIE reorganization and policy reform cannot be
assessed at present, but several changes have uceurred as a result of the shift in
priorities. For example, its sponsorship of curriculum devclopment activitics
has declined while suppurt fur fundamental rescarch has increased. In the
future, the institute may spunsor a few large develupmental projects. In all but
exceptivnal circumstances, these large developmental projects will be initiated
only if they are essential to the equalization of educativnal uppuot tunity. Con-
currently, NIE has redirected its development-related activities to the imple-
mentation and dissemination of applicd rescarch.

Minorities and Women’s Program

Although members of minority groups comprise 17 % of the pupulation of
the United States and women account for 53 % of vur poupulation, neither group
is adequately represented in the educational rescarch community . For example,
lessthan 7% ufeducativnal tescarch is conducted by minority members (Kahle,
1980). Likewisc, although woren nuw hold approximately 25% of all faculty
pusitions, they are underrepresented in all activitics induded under the acgis of
research. For example, proportivnately fewer womien than men sit on research
review panels, serve as directors of federal projects, ur publish in scholarly

Q 2 O
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A Cooperative Pursuit of Excellence

TABLE 1.1

Program Groups of the National Institute of Education

Units

Purpose

Educational Finance
Law and Public Management

Educatioral Organization and
Local Comnmunities

Educational Policy and Organization
(EPO)

To support rescarch in the:

1.

Forwnation and implementa-
tion of cducation policy

2. ~Institutional-and social struc-

tures within which people are
educated

gram

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

” 4. Generation and distribution
§' of revenues for education
5 5. Relationship between law
g and education
gn Rcadi{]g and Language Studies ~ To support research in:
& -g u.\ L.C‘""'_"g and DCVClOP_mcm 1. Human learning and devel-
g,g a ’l.cachn'lg a}ndlllstructlon opment
5 g Education in the Home, Work, 9, Processes of instruction, and
§ S~ and Community related subjects
= Testing, Assessment, and Eval-
vation
Research and Fducational Prac-  T'o support research:
é E}_: . tice 1. Inthe dissemination and uti-
;_:‘ -~ 5 'é é‘ Information Resources hzz'mon ('>f'kflowlcldgc
g g §& 8 Regional Programs 2. Wn.h activities to increase the
2 gy Minorities and Women's Pro- avalllablhty of kn?wlcdgc to
A = Minoritics anc all in the educational com-

munity and others

sored program,
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journals, This overall underrepresentation was one of the major reasons why in
1976, NIE organized a program area specifically for minoritics and women.
Developmental involvement «nd rescarch are the main concerns of this spon-

The minoritics and womnen's section of NIE has stated that its purpose is “to
strengthen the quality, relevance, and credibility of educational research by
encouraging the participation of minority persons and women” (National Insti-
tute of Education, 1980), NIE's means of cncouragement and support are
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TABLE 1.2

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

FY 1974 FY 1977 FY 1978 FY 1979

Program Groups % $M % $M % $M % $M
Teaching and Learning 66 42.6 55 32.0 52 39.7 49 39.2
Dissemination-and Improve- o
ment of Practice 19 12.2 26 14.9 29 22,2 30 24.5
Educational Policy and Or-
ganization 15 9.9 19 10.9 19 143 21 165
Totals 100 64.7 100 57.8 100 76.2 100 80.2

SOURCE. Fufth Report of the Natronal Council on Educational Research, 1981, p, 19,

NOTE Ths table reflects the NIE budgets fur FY 1978 and FY 1979 under prugram arcas as
reorganizedin 1978, Budgets for FY 1974 and FY 1977 are shown for comparative purpuses as they

might have appearcd under the present reorganization, This dues uot wdude NIE prograin duec-
tion and adimnmistrative costs,

institutional grants and special projects. The grants and special projects are
instrumental in providing services to minotitics and women such as increasing
their research skills, providing them with role models, and informing them of

access routes to new opportunities. To reach its goal, NIE has furmulated the
following objectives:

1. Help minorities and women to participate at an advanced level of
educational rescarch and related work;
2. Assist institutions to establish policies and practices that
a. enhance participation of minoritics and women in all aspects of
educational research;
b. overcome barriers to recognition of their rescarch contributions,
perspectives, and interests; and
3. Develop knuwledge, information, and strategies to advance the forego-
ing objec’ives (Minorities and Women's Prograim, pamphlet).

The first director of the Minoritics and Women's Program was Dr. Gwen-
dolyn Baker. Under her encrgetic leadership, the scetion undertook the task not
only of training moure 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. Limited access to advanced training;
2. Insufficient access to formal and informal networks relating to 1esearch
and publishing; and

Lo
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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
Woumen's Program spunsors both institutional grants and special projects.
Long-term institutional grants arc awarded tu the laboratories, the rescarch
enters, and tu institutivnal prujects that increase the awareness of women and
minoritics tu uppurtunities existing within universitics 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 cummitment to equalize the rules and staws of women and minori-
tics within the institution.

Special projects, on the other hand, are short-term, smaller grants which
do not require «n institutional commitment. Many special projects may be
instrumental in equalizing opportunitics for women by enhancing their re-
search skills, by providing them with role models, and by informing them of
new career uppurtunitics. The cooperative cffort between Purdue University
and the colleges of the Alabama Center fur Higher Education (ACHE) was a
speuial pryject sponsored by the Minorities and Women's Program of the Na-
tional Institute of Education.

Minorities and Women’s Project

Althuugh buth women and minorities are underrepresented in cducational
rescarch in general, they are practically invisible in the specialized arga of
stience 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
rescarch activities in science education. Kahle's propusal, “Advanced Study and
Rescarch Skills for Wumen Faculty at Minority Institutions” was onc of the
onginal eight special pryjects funded by the minorities and women's section in
1978, Subsequently, it reccived two additional years of funding, bringing the
total period of support from October 1, 1978 to December 30, 1981.

Goals and Objectives

The pruject addressed many factors which affect the scholarly rescarch and
publication productivity of women faculty at minority institutions. Specifically,
the target pupulatiun was women in science? and science education from the
colleges affibated with the Alabama Center for Higher Education.? It was
designed tu assist these women through the total process of rescarch and dissem
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ination of findings by their participation in two summer workshops at Purdue
University, by their investigation of a rescarch problem on their home cam
puses, by their presentation of invited papers at national conventions, and by
their preparation of rescarch papers suitable for publication in refereed jour-

Specifically, the project addressed the fo]lowing cight objectives.

.. Upgrade the.rescarch skills of women_faculty. from-minority institu-

tions;

Implement rigorous standards for educational rescarch, based upon a
model of paradigm-based rescarch which may be replicated by inde-
pendent investigators on scparate campuscs;

Develop self awareness and confidence among the participan's so that
they become more effective faculty members at their home institutions,
Provide professional sponsorship, mentorship, and collaborative ar-
rangements between primarily teaching faculty at small minority col-
leges and experienced women researchers from a varicty of institutions
and professional positions;

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

Establish a supportive nctwork between a southern consortium of mi-
nority colleges and a major university so that cachbecomes cognizant of
the potential opportunitics for further faculty and student exchanges as
well as research opportunities unique to each campus; and

Increase awareness of the problems facing women (especially minority
women faculty who routinely have heavy teaching duties and thus fewer
opportunitics for rescarch and professional advancement) at the host
and home institutions by actively involving key administrators in the
project.

First Year

ERIC

Aruitoxt provided by Eic:

The major activitics of the first year of the NIE-Purdue project were
recruitment and selection of project participants and the planning and imple-
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nientation of a month-long raining workshop. To recruit participants, the
following items were developed. a publicity brochure describing the project, a
comprehensive application form, and a personalized recruitment plan which
reached a maximum number of potential applicants. The project’s success owes
much to the recruitment activity. Cobb, associate director of the project, solic-
ited the help of the director of ACHE with publicity, and Cobb personally
visited cach campus in the consortium. Since the number of women in science
and in science education was small, she also visited uther campuses in Alabama
and Georgia, met with prospective participants, and discussed with them both
the specific details of the project and any general concerns (sucli as living
arrangements and “atmosphere” of a large, rural, midwestern campus). Appli-
cants frequently voiced a fear of failure but the reassuring approach of both
Cubb and Kahle mollified that concern, Since the director and associate direc-
tor knew that the faculties of the target colleges were integrated, they anticipated
a raually mixed group of applicants. The applicants chosen were all black
wornen who were characterized by the Myers-Briggs personality scale as confi-
dent, extroverted types. Information coneerning their academic preparation as
well as their faculty status is given in Chapter 2,

When the participants had been selected and their applications and other
communications had Leen studied carefully, a seminar serics and an overall
research design was developed. The four-week workshop in the summer of 1979
was primanly an intensive training period in advanced rescarch techniques.
The first weehk’s activities concerned women in academe and paradigm-based
rescarch. The second week's activities consisted of considerations of educational
measurement techniques and of rescarch constraints, During the third week,
intensive sessions un the statistical analysis of data as well as individual confer-
ences coneerning arcas of rescarch interest were held, The last week of the
workshop involved additional suminars concerning rescarch design and evalua
tion methodologies.

All of the workshop activities promoted the development of collaborative
arrangements and relationships among ihe participants and consultants. Ap-
proximately 20 consultants, primarily women, were involved in teaching and in
presenting seminars during this period. Althoughtheir individual contributions
are tou lengthy to be credited, they are acknowledged in Appendix B. Indeed,
theair contributions of time, information, and advice were unselfish and remark-
able. Menturship und role-model relationships were fostered which are still
flourishing.

During this penod, the participants also developed a battery of back-
ground questions, applicable to student populations in cach institution repre-
sented. Standardized measures of attitude, of spatial experience, of locus of
control vrientation, of cognitise style, of achicvement, and of school ability were
sclected. These measures are described in Appendix D. This initial phase pro-
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wided the background the participants would need to carry out their projects
and to continuc to participate in rescarch and writing.

Second Year

The major-activity.ofthesecond year.of the. project was.the implementation
of 1+scarch projects by the participants. At the completion of the initial sum-
mer’s workshop, the participants returned to their home campuses with re-
scarch problems to investigate and a number of standardized measures to ad-
minister. Carrying out their research projects required most of the 1979-1980
academic year. The availability of computer facilities and of assistance in data
analysis on their home campuses was a major concern, expressed by the partici-
pants during their stay in Lafaycttc. Thercfore, data were collected, sent to

Purdue Unwversity for analysis, and returned to the individual researchers for

interpretation. The analyses used were sclected jointly by the senior research
associate and the participants. During this sccond year, cach active participant
completed a preliminary paper for presentation at a national conference *
Three participants presented their rescarch papers as partof a symposium

at the 1980 Association for Educators of Teachers of Science meeting held in
conjunction with the National Science Teachers Association's annual conven-
tion. The remaining five participants presented papers at the 1980 National
Association for Research in Science Teaching annual meeting The papers were
particularly well reccived at this mecting. The session during which these pa-
pers were delivered was filled with concerned leaders from the science education
community, who commended the authors on their work and on their diligence
in conducting research in situations not generally conducive to such activities

Prior to the second summer’s workshop, each participant’s paper was criti-
cally reviewed by the project director and by editors of science education
journals. These cditors were the primary staff for the second workshop and are
hsted n Appendix B. Their reviews made possible immediate revisions and new
statistical analyses once the participants reconvened at Purdue University The
second summer’s activities were condensed into a three-week period during
July, 1980. Throughout the workshop, original manuscripts were rewritten by
participants and critiqued by staffand participants as well as by a science editor
from a major publishing housc.

During the second year of the project, a viable network among women
faculty on the campuses of the ACHE consortium was successfully established
In addhition, strong, supportive contacts were continued between the partici-
pants and a wide varicty of women and men in science, science education,
publishing, and research. Furthermore, participants had been guided through
the first two phases of productive rescarch. That is, they had conducted an
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cxperimental 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;

Revision of participant articles for submission to the Anniversary Issue

of the_journal of Negro Education;

3. Preparation of the final monograph; and

4. Prescntation of a wide varicty of papers and seminars by both project
d:rector and associate director and by project participants.

(3]

Successful publication of participant papers completed the full circle of ad-
vanced study skills which were the original goal of the project. Participants had
designed and implemented a rescarch 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 rescarch 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 personnel 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 facultics shared in rescarch projects. It is expected that the
training in advanced rescarch techniques, the actual presentations and publica-
tions of rescarch papers, and the mentor relationships cstablished will increase
the future participation in cducational research of the minority women involved

in the project.

Cooperating Institutions

Four southern colleges and universitics under the aegis of the Alabama
Genter for Higher Education as well s Atlanta Junior College cooperated with
Purdue University n this project. Figure 1.2 illustrates the interinstitutional
nature of the project and lists the individual participating components.
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Alabama Center for Higher Education .

The Alabama Center for Higher Education (ACHE) indudes seven pre-
dominantly black senior colleges in Alabama, four of which had f. culty mem-
bers involved in this pruject. ACHE prumotes expansion and enrichment of
educativonal programs at its member institutions while minimizing their opera-
tional expenses. Interaction and cooperative cfforts among the seven colleges
are alsu encouraged. As the consurtium continues to grow, it demonstrates its
success in the diverse programs it sponsors, Brief descriptions of a variety of its
activities illustrate the depth and breadth of the consortium's involvement in
higher education in Alabama.

“Communiversity” is the name of ACHE's Cominunity Qutreach Pro-
gram. Individual outreach cfforts throughout Alabama are incdduded in the
“communiversity” coneept. Outreach programs include the following activities.

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

2. The Admissivns and Recruitiment Program provides each college with
an additional full-time recruitment and adinissions employee, with
travel funds for recruitinent, and with help in developing and produe-
ing promotional literature,

3. The Special Veterans Program aids disadvantaged veterans who are
educationally deprived, uncmployed. and underemployed.

4. The Spedial Services Penal Programn provides courses at the wollege
level and below for persons incarcerated at two of Alabania’s correc-
tional institutions.

5. The Human Resources Rescarch and Develupment Progran pruvides
additional rural community outreach services such as fiscal manage-
ment training and community development research, as well as analy -
ses of local governments, community agencics, cLonuttie covperatises,
and civic organizations.

ACHE also sponsors the Cooperative Cultural Enrichment Progiam
which indude a weekly, 30 minute levision broadeast entitled “Profiles of
Black Culture,” an annual musical festival, and an annual art festival, In addi-
tion, it sponsors lectures, coneerts, and performances at the colleges in the
wonsortium, This collaboration results in quality programs at lowered costs to
the member institutions,

Innovative academic fodi under ACHE acgis assure high quality cduca
twnal prugrams for increasing numbers of students and faculty, Fowr well-
established prugrams are. Cooperative Curriculum and Degree Programs, Co-
vperative Academic Internship Program, Faculty Mini-Grant Program, and
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Gerontology Traming Program, Of particular interest to science faculties and”’
students are the Couperative Curriculum and Degree Programs in which stu-

dents enroll in dual degree programs. They begin their higher education at a

home institution, transferring to Tuskegee Institute to complete their course

work in veterinary medicine, engincering, or architecture. In this way, they

first matriculate at a smaller institution and at a lower cost. Degrees are

awarded by both the home institutivn and Tuskegee. Table 1.3 presents the

timetable and degree options offercd through this program.

TABLE 1.3

Timetable of Cooperative Curriculum and Degree Programs

Years Years at
at Home Cooperating
Program Institution Institution Degree
Engineering 3 2 B.A.*,B.S.**
Veteirinary Medicine 2 2+2 B.S.*,D.V.M.**
Architecture 3 2 B.S.**
SOURCE: Alabama Center for Higher Education Bulletin .

*Hone institution; * *Tuskegee [nsutute,

Ethnic heritage is a prime concern of the administrations, faculties, and
students of ACHE's member institutions. Three majur programs provide his-
turical and cultural information about black Americans. First, the Colicction
and Evaluation of Matenials about Black Americans Program collects and pro-
vides library matenials regarding the history of Afro-Americans. in addition,
this prugram courdinates ACHE's Ethnic Heritage Program. Second, the state-
wide Oral Histury Project acquires information for the black community about
the civil rights movement in Alabama. This information, useful for understand-
ing past and present struggles for cquality, is available for rescarch studies as
well as for instructional purposes. Third, the Ethnic Studies Rescarch and
Curriculum Development Program hopes to incorporate black heritage mate-
nials into the curricula of colleges and high schools in Alabama. It alsv aids the
Oral History Project by focusing on the literature, music, and folklore of black
Alabamians.

Thesc diverse programs arc unly a sample of the many activities sponsored
"'y ACHE. It publishes a newsletter and helps to publicize projects such as the

30
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one described in this monograph. Both the past exccutive director of ACHE,
Richard Arrington, currently mayor of Birmingham, and the current dircctor,
Charlena Bray, lent their personal and professional prestige to the inception
and completion of this project.

Representatives of four ACHE campuses 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 policics, all specify ad-

FIGURE 1.3

Locations of Institutions Represented in the Purdue University Project
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mission critenia, Figure 1.4 compares admissivn requirements to degrees con-
ferred and demographic data fiom the wlleges with participating faculty. One

, of the primary deterrents to the higher educatjon of blacks is lack of adequate
funds. This concern will be presented historically in Chapter 3. However, as
Figure 1.5 illustrates, all of these institutions offer a variety of federal and state
aid programs. Collectively, the colleges represented are primarily small, black
institutions which confer bactalaureate degrees. A discussion of their individual
differenees 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 peuple which also has a inajor space and electronic

FIGURE 1.4

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

Aloboma Aﬂcmc Miles Stllmon | Tollodego
Acond M Junior College College College
University College
High Schoot High School High School High School High School
Admission Diploma Oiplomao Diplomao Diploma Diplomao
Requirement SAT or ACT SAT ACT SAT or ACT | SAT or ACT
Tes1 Scores Test Scores Test Scores Test Scores Test Scores
Highest MS A 8,84 85,84 8s.8a
Degree Offered
Number of 4,600 1,700 800 650 712
Students
Number of 322 89 104 57 80
Foculty
Percent 29 19 22 1 34
PhD
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rescarch 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-
bana and federal funds ‘targeted to meet the objectives of the Morrill Acts of
1862 and 1890. Alabama A&M Unuwversity is fully accredited by the Southern
Assouation of Colleges. In addition to this comprehensive accreditation, the
following professional schools within the university are individually accredited
by their respective associations:

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

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

3. Schoul of Library Media by the American Library Association

4, Department of Community Planning by the American Institute of
Planners.

Miles College

Miles 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
collegate institution open to black students in the metropolitan arca of Birming-
ham. It serves approximately 800 students in a cuoperativ ¢ 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 Assuciation of Culleges and Schouls and was voted into
membership in the United Negro College Fund in January 1972.

Stillman College

Originally cstablished as a tiaining school for black ministers, Stillman
College cxpanded its educational progiams as 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 wollege which offers the Bachelor of Arts and Bachelor of Science
degrees. It is accredited by the Southern Association of Colleges and Schools
and 1s a member of the Association of American Colleges and the American
Council of Education.
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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 primary schoul.
Today, this liberal arts institution serves approximately 700 students. The
college is housed in 18 main buildings un 50 ufits 130 acres. Talladega College,
recognized natwnally and regivnally, is aceredited by the Assudiation of Amer-
can Universitics and the Southern Association of Colleges and Schouls.

.

Atlanta Junior College

One participant in this project came from Atlanta Junior Cullege which is
nuta member of ACHE. Atlanta Junior College, located in Atlanta, Geurgia, is
the thirty second institution of the University System of Geurgia. It upened in
Septeruber, 1974, with an ipitial enrollment of 504 students and presently
serves an intertacial populatiun of approximately 1,700 students. The college is
located next to Atlanta Arca Technical School on an 83-acre wouded tract.
Atlanta Junior Cullege is fully aceredited by the Southern Assuciativn of Cul-
leges and Schools. Credits carned at Atlanta Junior Cuilege are aceepted by all
othet units uf the University System of Georgia. An assuciate degree is awarded
by this institution after the successful completion of Lourse requirements.

Purdue University

Purdue University, located in West Lafayette, Indiana, is a land-grant
cueducativnal institution with an enrollment of 32,000 students un its main
camnpus. Purdue University has regional campuses at Calumet, Hammond,
Fort Wayne, and Westville, Indiana, and offers academic programs at Indiana
University Purdue University at Indianapolis. The academic programs availa-
ble un the central campus lead to the baccalaureate, master’s, and doctoral
degrees. Purdue University is fully aceredited by national, regional, and inany
professivnal agencies. It is a member of the North Central Assuciatiun of Cul-
leges and Secondary Schuuls, Purdue University has been selected as une of the
48 member institutions in the Association of American Universities.
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Science Education at Purduc University

Purdue University has a unique science education program due to the
strong interests of the science and mathematics depurtments in quality instruc-
tional programs. Excepting clementary science education, all of the science
education programs are joint oncs between cach 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 graduatc assistants, secretarial staff, facili-
ties, and other materials may come from cither department. In general, this
pattern has several distinct advantages:

1. Close liasons arc maintained within an academic arca.

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 opportunitics (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 reccived over
$800,000 1n grants since 1977 from the National Science Foundation, the Na-
tnonal Institute of Education, U.S. Office of Education, the Lilly Endowment
Foundation, the Indiana Academy of Science, and the Alfred P. Sloan Founda-
tion. In addition, each 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 pcople contributed
time and intellectuad guidance to the project described.

Summary

The three-ycar special project described was the result of several coopera-
tve relationships. In turn, it developed both inter- and intra-institutional as
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well as interpersonal couperative activities, Funded by the National Institute of
Education, the project was supported and sponsored by the Alabama Center for
Higher Education, specifically by Miles, Stillman, and Talladega colleges and
Alabama A&M Unisersity, and by Atlanta Junior College. The project was
located at Purdue University where two schools = the School of Science and the
School of Humanities, Social Science, and Education — provided space, stafT,
and support.

A myriad of experts—in cditing, writing, rescarch, 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, associate dircctor, and staff, that excellence was obtainable. Together the
participants and staff pursued excellence with vigor. The results of their pursuit
are discussed in the remaining chapters of this book.

NOTES

1. National Rescarch Centers. Center for the Study of Evaluation (CSE), Unwversity of
California at Los Angeles, Rescarch and Development Center for Teacher Education
(RDCTE), University of Texas, Austin, Institute fur Rescarch un Educational Finance
and Governance (IFG), Stanford University, Stanford, Califormia, Learning Rescarch
and Development Center (LRDC), University of Pittsburgh, Center for Edutational
Policy and Management (CEPM), University of Oregon, Eugene, Center for Souial
Organization of Schools (CSOS), johns Hopkins University, Baltimore, Wisconsin
Rescarch and Develupment Center fur Individualized Schooling (WRDCIS), Univer-
sity of Wisconsin, Madison, National Center for Research un Vucatiunal Education
(NCRVE), Ohio State University, Culumbus, National Center for Higher Education
Management Systemns (NCHEMS), University of Colorado, Boulder.
2. Science is used thruughout this monugraph to include natural and physical suentes,
social and behaviural scienees, and mathernatics. These arcas are identified as suence by
the National Science Foundation,
3. The Alabama Center fur Higher Education (ACHE) includes Alabama A&M Uni-
versity, Normal, Alabama State University, Muntgumery, Miles College, Birnnnghan,
Oakwood College, Huntsville, Stillman College, Tuscalousa, Talladega Cullege, Talla-
dega; and Tuskegee Institute, Tuskegee.
4. Active participant denotes cumpletiun uf 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 Characteristivs and Traintng on the Teaching Strategies of
Minority Preservice Science Teachers.”
Presider Jane Butler Kahle, Departinents of Biolugical Scicuces and Educaton,
Purduc University, West Lafayette, Indiana,
Presenters. Nell Anthony, Alabamna A&M University, Huntsville, Alabama,
Juanita Clarke, Miles College, Birmingham, Alabama, and Olivia Sanders,
Alabama A&M University, Huntsville, Alabama.
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National 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. Collegc, Atlanta, Georgia, Sandra E. Taylor, Talladega Collcge, 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 yesearch community
has not been questioned, but their research potential has. — National Acad-
emy of Sciences, 1979, p. 82

Introduction

Before the request for propusals for the initial year of funding in the Minor-
itics and Women’s Program was released, Janc Butler Kahle had begun to
wonder huw 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 prufessional meetings indicated that women did not
have access tu the avenues leading to success in academe with the accompanying
rewards of status and salary. For example, during the 1978 annual mecting of
the National Association for Rescarch in Science Teaching, few papers were
presented by woumen, yet a cadre of interested female researchers attended.
Together they discussed mutual research problems and the pussibility of juint
propusals and projects. Shortly after this meeting, the request for proposals
scermned to prumise a solution for the dilemma. Funds were to be allocated
specifically to enhance the research skills of women. Since research and publica-
tion provide a fuundation for academic success, the Minoritics and Women's
Program might provide the necessary fuotholds su that women could success:
fully scale the “ivory tower.”

Althuugh definitive studies have not been done, observations indicate that
a factur cuntributing to the lack of research and publication productivity by
women faculty has been heavy teaching commitments. The National Academy
uf Sciences (1979) reports that within higher education, women doctoral scien-
tists arc more likely to teach than men. For example, almost 40% of women
faculty have primarily tcaching positions, while only 30% of male faculty mem-
bers are classified as teaching staff (NAS, 1979). This situation is compounded
by the fact that women are far more likely than men to be found in the lower
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ranks of academe. For example, the National Academy of Sciences (1979)
repurted that in 1977 46.5% of the pusitions classified as instructor/lecturer in
the 25 institutions which received the most federal rescarch and development
funds were filled by women. In all uther institutions of higher cducation,
wumen held 26.8% of all such pusitions. Instructor/lecturer ositions in aca-
demia are often teaching positions, used to staff service courses or to supervise
laboratory instruction,! The academy notes that, in all cases surveyed, people
in these positions are not allowed to seek outside rescarch support. This restric-
tion cffectively eliminates any way to establish independent research records.
Perhaps, because women “like to teach”, perhaps, because they are “so .alized”
that teaching is an acceptable occupation, perhaps, becau e they cannot get
rescarch pusitiuns —whatever the wause, 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 to fewer rescarch
actwities. Since the number of women faculty is inversely proportional to the
size of nstitution, 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 abuve. they were wumen, they had heavy 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 of the least prumising cunditions 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 usc their «lassrooms as their laboratories, rescarch could be done.
True, the nature of the rescarch would change. Instead of investigating the
structure of the ¢y tuskeleton of the cell, for example, they would analyze factors
affecting the learning of scicnce by their students.

Training and Retention of Women Scientists

In the past, dire predictions often have been made about the number of
women who complete baccalaureate and advanced degrees. These predictions
have been based on sucial mores that discouraged the education of women and
on the scarcity uf suitable pusitions for 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 enrulling in science has increased during the last 10
years. As Table 2.1 shows, in 1978 50% of all undergiaduate enrollments in
science were women., Women comprised near!, half of those enrolled in the
biological sciences but lesser pioportions in other sciences. To explain 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 ficlds as they enter college. The data showed that high
school course work, academic ability, success oricntation, and educational
plans werc 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 who sclected science
majors were more carcer oriented than those selecting disciplines that were
traditionally ferninine such as social studies, the arts, and the humanities. These
findings substantiated carlicr ones by Erlick and LeBold (1977).

TABLE 2.1

Undergraduate Enrollments of Women by Ficld, Fall 1978

Women Total

Ficld Number Percent Enrolliment
Agriculture and

Natural Resources 38,753 30 127,605

Biological Sciences 115,038 46 252,777

Engineering 49,742 1 451,160

Physical Sciences 32,720 26 123,986

All Ficlds 4,375,715 50 8,698,694

SOQURGCE: Scence Education Databook, 1980, p. 35.

A cumprehensive report sponsured by the National Academy of Sciences
(1979) reiterates and documents these points. For example, this report states
that “tu the extent that grades and test scores are indicators of academic ability,
women docturates are a more promising group than men” (p. 25). The data
presented show that approximately 7% of both male and female students have A
to A + undergraduate grade point averages. However, almost 45% of women
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undergraduates carry grodes A - to 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 to 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 values of peer groups
in coeducativnal high schuols appear to limit the number of women prepared to
enter science and mathematics.

Recently, Vock ! and Lobonc (1981) studied the effect of a female’s per-
ception of a field a .aasculine or feminine on her academic and career choices
They also studied the effect of role models on career selection by high school
girls. Therr study was conducted in coeducational public schools and in girls’
schools, run by religivus orders. Interestingly, they did not find a positive effect
due to the presence of a role model in cither type of school. Girls who had and
who had not had a woman science teacher selected science careers in about
cgnal numbers.

In public schouls, 4 significant correlation was found between the number
of science courses taken, the level of success achieved in those courses, and the
student’s perception of the course. Females sclected subjects traditionally
viewed as “masculine” such as calculus, chemistry, and physics, less often than
males, and 1n spite of equal abilities, they performed less well than their male
peers. Concomitantly, fewer indicated an interest in “masculine” careers such as
engincer, physiust, or mathematician. Other science areas traditionally are
viewed as neutral, these incdlude most areas and carcers in the biological sci-
ences. Girls in woeducational schouls enrolled and performed well in biology
courses and indicated strong desires for carcers in the life sciences

In single-sex schools, the above differences were not found. In an environ-
ment where they were not socic ily ostracized for success in a field perceived as
masculine, girls enrolled and achieved in physical science an i mathematics as
well as i the natural sciences. In addition, they indicated interest in a range of
suentific and technical careers. The single-sex schools utilized were parochial
schools, which attracted students for a varicty of personal rather than academic
reasons. Thercfore, the authors ruled out the pussibility that girls of this particu-
lar type of educational environment were more motivated.

Vockell and Lobonc's findings corroborate carlier 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
Iikely to pursuc svientific doctorates (NAS, 1979). For example, almost 50% of
the facultics of women's colleges are worpen. These institutions graduate about
one-third of the women who go on tu seck doctoratesin science and enginecring,
although they produce less than 15% of all bachelor degrees awarded annually.
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During the past decade, federal programs have sought to clucidate and to
climinate 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 area at the bachelor and
master’s level. In addition, in 1976 women reccived a higher percentage of
dodtoral degrees in every science. The problem occurs when vne goes beyond
the rhetoric to the actual figures. Althvugh Table 2.2 illustrates that the percent-
age of all degrees carned by women in the sciences and engineering has doubled
since 1951, it is low in all arcas. Furthermore, in 1976 approximately cqual
pereentages of baccalaurcate and master degrees were awarded to women.
However, at the ductoral level, the percentages of women carning degrees in
science dropped radically.

One factor that may contribute to the difference in the percentage of
women and men completing doctorate degrees in science is financial support
during their academic training. Although the National Academy of Sciences
(1979) repurts that men and women receive compaiable 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 of lower status, but they alsu require that considerable
cnergy and effort be diverted away from doctoral research. Rescarch fellow-
ships, oun the other hand, allow the student to focus on scientific rescarch.

Figure 2.1 shows that during the 1970s the percentage of ductorate degrees
awarded to women finally reached a level comparable to the percentage
awarded in the 1920s, the decade in which women struggled for the right to vote
(Hartley, 1979). The women's mouvement of the 1970s contributed to the intel-
lectual cimate which resulted in doubling the number of doctorates in the
physical and life sciences and quadrupling the number of women engincers at
the doctorate level. Women now reccive 13.5% of all doctorates awarded in
scienee and engineering (NAS, 1979). This percentage compares favorably to
the pereentage (6.7 %) received by women during the 1920s (NAS, 1979).

However, before citing these numbers in support of women's progress,
wonsider the undergraduate pools available. Only about half as many women
recerved bachelor degrees in the decade of the 1920s compared to the number
receiving them in the 1970s. The ratio, then, of women doctorates to women
bactalaureates in science has decreased, that is, although more women carn
baccalaureate degrees in science, a staller proportion go on to earn douctorates.

When the data base is broadened to include degrees in other arcas, the
numiber of wornen sccking advanced degrees is clearly higher in other arcas. As
Table 2.3 shows, women receive 33.3% of the doctorates awarded in education
and 11.5% of those conferred in the social sciences. However, only at the
muaster’s degree level in cducation does the pereentage of women receiving
degrees approach their percentage in the population. This finding can be attrib-
uted to the large number of women in the teaching profession. Many states
rcquire master's degrees for continued teaching certification, and 57% of mas-
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TABLE 2.2

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

B.S.

B.S.

B.S.

28.1
4.7

26.0
.2
16.0

37.4
6.1

27.8
7
17.9

40.7
10.9

34.6
3.1
22.4

SOURGQCE: Stience Education Databook, 1980, p. 114, 117, 118,
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TABLE 2.3

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

Content 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 Databook, 1980, p. 121.

number of women enrolled in content area
number of degrees earned by wonien in all fickds

*Percentage = x 100

ter’s degrees in education are awarded to women. The data for 1975-1976 are
graphically displayed in Figure 2.2, In all arcas, the percentage of doctoral and
professional degrees continucs 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 seck 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 31.7to 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 thata 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 ficlds of the scientific enterprise. Its 1974 report showed
that women constituted only 5% of thosc 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 enginecring ficlds. However, their partici-
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FIGURE 2.2

Percentage® of Total Degrees Awarded to Women
by Content Area in 1975-76
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nuinber of degrees carned by women in all fields

pation level varies from area to area, from almost 25% in psychology toless than
1% in engineering.

Though women comprise an increasing proportion of the scientific work
force, they account for almost 30% of cither unemployed or part-time em-
pluyces amoung the pool of science and enginecring doctorates. Again, the
problem varies by ficld, with women in physics having the highest unemploy-
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TABLE 2.4

Number and Percent of Women Doctoral Scientists and
Engineers in the Labor Force by Ficld, 1977

Number Percent

Ficld of Doctorate of Women of Womcen
Al Science and Engincecring Ficlds 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
Engincering 231 0.5
Life Scicnces

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 the Academic Ladder. Doctoral Women Scientests tn Academe, 1977, p 33

NOTE: The statstics i this table are weighted estimates derived from a sample survey of 65,000
Ph.D.’s 1n science and cngincening. The estimates are subject to two types of crror — sampling and
nonsampling, (¢.g.. nonresponse bias).

ment rate, but, overall, three times as many women as men doctoral scientists
are unemployed or secking employment (NAS, 1979). For example, in 1977,
3.6% of women with doctoral degrees were unemployed compared to less than
1% of the men (Vetter, 1978). However, the findings of an 18-month study by
the Scientific Manpower Commission concerning number of women scientists
and engincers in the labor force showed that the higher the educational creden-
uals, the more Jikely women ave to be in the labor force (Vetter, 1980). The
results of this study, displayed in Table 2.5, indicate that a high percentage of
womes who major in scienee or engincering arc 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, on the other hand, appeared not to be a factor affecting
employment by women in this study. Gole (1981), however, has not found that
any of these factors, except families with more than three children, affect the
research productivity of women scientists.
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TABLE 2.5

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

Degree (%)
Data Sourcc Year of Survey Bachclor's Master's Doctorate

A® _ 1976 83.6 87.5

B*(1976) 1978 84.3 87.2

R*(1972 1978 79.9 86.5

Cc . 1975 63.1

D 1978 71.0 78.1 96.1
E* 1977 89.5

F 1976 89.0 84.4 92.8

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

KEY A = Bachelor and master’s graduates of 1974 and 1975, B = Bachclor and master's gradu-
atesof 1972and 1976, C = Graduates from 4 1961 entering dlass who received bacheior's degrees on
or before 1971, D = Graduates from 1962 to 1977 in chenustry and engneening from 10 colleges
and universities, E = Doctorate degrees carned in scicnce and cngincenng in 1977, F = Sctence
and engineering professionals with mure than twu years professional cxpenience, * = Weighted
sample.

The National Academy of Sciences (1979) also reports un factors affecting
the retention of women in scientific carcers, It reports cuntradictory findings
indicating that murriage has often been used as a convenient explanation of a
high attrition rate by women rather than citing more Jdiscriminatory factors
such as underemployment and lower pay, As Table 2.6 shuws, women doctor-
ates in science and engineering are cunsistently paid less than male ducturates in
all occupations, and from 1973 to 1977 the degree of underpayment did not
improve. Although current data indicate that entry-level female engineers are
paid slightly more than their male counterparts, it is the unly field of improve-
ment and of equity (Vetter, 1980).

In summary, women’s progress in employment and adv ancement in suien-
tific carcers has not measured up to their educational advances. Although the
proportion of carned degrees in the sciences and enginecring has increased since
1950, the number of women in scientific carcers has not improved aceurdingly.
Personal and social factors, such as marriage and child raising, arc of far less
importance than factors directly related to characteristics of empluyment in
preventing full participation uf women in scientific careers. More women with
doctorates in science and engincering are 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 suentific disciplines at academic institutions, a survey of women in
academe alsu indicated factors affecting their status and success. Among doc-
toral scientists, a higher propurtion of women than men are employed in higher
cducation (61% women, 55% men). In business and industry, the reverse is
truc (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
pusitions, they account for only onc in five tenured positions (NSF, 1980). Of
more concern is the finding reported in the National Academy of Sciences’
report (1979) that there continues tu be a lag in the granting of tenure to women.
Women pruceed sluwer through the academic ranks at all institutions and fewer
of them are granted tenure (Cole, 1981). As Table 2.7 illustrates, nationally
woumen hold about 10% of full professur acadenic ycar appointments. However
during the 1979-1980 academic year, roughly onc-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.? That is,
when the data are analyzed by type of institution, women comprise less than
10% of the faculty at the top 25 institutions, 3% at the second 25 institutions,
and 16% of full professors at other institutions (NAS, 1979).

Thelarge number of wumen in the lower ranks as well as salary differences
are indications that wumen have not progressed as rapidly as their male col-
leagues in academe. When average salarics, reported in Table 2.8, are con-
verted to percentages, the following discrepancies are found. At all ranks, male
faculty members empluyed ander 12-month contracts at all public and private
institutions of higher education carn over 36% mure than female faculty mem-
bers employed under similar circumstances. At the full professor rank, male
faculty members under 12-munth contracts at all public and private institutions
carn 16% more than females similarly employed. When salaries are reported by
ficld, wumen in sume arcas of science suffer larger percentage and dollar differ-
ences. For example, in 1977 women were paid proportionately less in chemistry
and psycholugy than they were in 1973 (NAS, 1979). The existence of lower pay
and status for academic women with omparable qualifications is an important
-cason 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 Ficld and Sex, 1973 and 1977

1973 1977

Sex Sex
Ficld Total Men Women Total Men Women
AllFields ...oviiiiiiiiiinciiiacniinasssaanasns $20,900 $21,200 $17,600 $25,600 $26,000 $20,700
Physical Scientists « oo viviiiiiiiiiiiiesineanns 21,200 21,400 17,400 26,600 26,800 21,200
Chemists, o v v vveereeranersoraraaaassanssans 21,300 21,400 17,300 26,600 27,000 20,900
Physicists and Astronomers .....ovvveviiennes 21,100 21,200 17,700 26,500 26,600 23,100
Mathematical Scientists oo oo ivieiiiiiiiiniianas 19,300 19,400 17,100 23,300 23,600 19,960
Mathematicians. . oo oo v teernrtaresssnsssnnas 19,100 19,300 16,800 23,100 23,400 19,900
StatiStCIANS «evhvevevanrrassnsarnsoresnssans 20,800 20,800 19,500 25,100 25,400 19,800
Computer Specialists. oo v vevieirniiiaiaieannens 22,100 22,300 17,700 25,800 26,100 20,800
Environmental Scientists o oo ovveieriiiririsines 20,700 20,900 17,000 25,800 26,000 19,700
Earth Scientists «vvveerierroranssonassresenas 20,700 20,800 16,700 25,900 26,000 20,000
Occanographers. cvvvverans covivnessnnninses 19,400 19,500 - 24,100 24,400 19,200
Atmospheric Scientists v..ovviiiiiiiiiiiaii 22,800 22,620 - 28,300 28,900 19,200
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Engineers. o ouvveveernrnnniisinstntonananeans

Life Scientists. . ovveverirrioerieraraninnarsns
Biological Scientists. .o.vvveieeeiiiiiiniieenns
Agricultural Scientists. . ... .oiieiiiiiiiee
Medical Scientists «.vvvveeniirirenerararanees

Psychologists . vovevnrrerornerersrntoarnceenons

Social Scientists «ovvn v rreriiiirierrriiaeiians
ECONOMISS. v v vvronvrorsosennssssasssennss
Sociologists/Anthropologists. . .....civeeaiaans
Other Social Scientists. .o vvvvreiennnerevanssas

22,500

20,000
19,500
19,800
23,000

20,200

20,400
92,300
19,500
19,600

22,500

20,400
19,900
19,800
23,500

20,800

20,800
22,500
20,200
19,900

19,600

17,300
17,100

18,300
18,200

17,600
19,300
17,100
17,400

28,600

24,700
23,800
24,800
28,000

24,100

24,100
27,000
22,200
23,200

28,700

25,100
24,300
24,900
28,900

24,900

24,700
27,500
22,900
23,900

22,900

21,000
20,500
20,200
22,800

20,600

20,200
23,600
19,700
19,800

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

NOTE. All median salanes were computed only for full-ume employed aivi'ans, 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

Associate Assistant
Professors Professors Professors Instructors Lecturers ~ All Ranks
9-mo. 12-mo. Y-mo. 12-mo. 9-mo. 12-mo. 9-mo. 12-mo. 9-mo. 12-mo. 9-mo. 12-mo.

Private

Institutions
Universitics 6.0 6.8 16.6 22.7 30.0 35.5 48.6 71.4 42.1 43.9 18.2 26.5
Other4-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 1.9 31.! 21.2 55.7 4.7 14.4 39.3 20.0 13.7
Other 4-Yeur  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 16.8 338 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 5
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 g
Total 9.8 7.6 19.4 18.0 33.9 30.7 51.8 51.3 4.7 43.0 25.9 24.3 5
:

SOURGE: The Chronucle of Higher Education, Vol. 21, 1980, p. 8.
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TABLE 2.8

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

Associate Assistant

Professors Professors Professors Instructors Lecturers All Ranks

Men Women Men Women Men Women Men  Women  Mcen  Women  Men Women
Public and Private,
¢-Month Contracts
Universities $30,561 $27,367 $22,386 $21,101 $18,210 $17,232 $14,272 §13,718 $16,327 $14,337 $24,423 $18,616
Other 4-Year 25,416 24,676 20,488 19,410 17,011 15,265 14,042 13,397 15,403 13,446 20,403 17,120
2-Year 24,031 22,961 20,862 20,334 17,665 17,009 15,570 14,224 15,940 13,423 20,765 18,672
Total 27,994 24,764 21.262 20,070 17,504 16,656 14,433 13,634 15,953 13,921 21,941 17,922
Public and Private,
12-Month Contracts
Unwersities $36,856 $34,072 $28,863 $26,579 $24,320 $22,113 $19,036 $16,752 $22,314 $19,305 $30,876 $23,203
Other 4-Year 31,750 27,965 26,149 23,494 21,164 19,330 15,763 15,042 17,630 15,426 25,240 19,371
2-Year 26,504 24,427 23,229 21,988 19,541 18,205 16,166 14,516 17,471 16,608 19,904 17,473
Total 34,806 30,190 27,421 24,459 22,771 20,233 16,716 15,328 21,339 18,173 27,039 19,816

SOURCE: The Chronicle of Higher Education, Vol. 21, 1980, p. 8.
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TABLE 2.9

Women Chief Executive Officers in Colleges and Universities®

Number of Women Chief Exccutive Officers

Type of Members of
Institution Religious Ovders Others Combined Total
1975 1976 1977 1978 1979 1980 1975 1976 1977 1978 1979 1980 1975 1976 1977 1978 1979 1980
4-Year
Private

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

Private

Colleges 20 23 23 23 25 20 8 8 7 9 12 13 34 31 30 32 37 33
4-Year

Public

Colleges 0 0 0 0 0 ] 5 3 5 9 14 21 5 3 5 9 14 21
2-Year

Public

Colleges 0 0 0 0 0 0 {1 13 14 22 33 41 11 13 14 22 33 41
Total 105 106 105 98 107 100 43 48 51 79 97 119 148 154 156 177 204 219

SOURCES  Comment, January, 1981, p. 7; Cononent, June, 1980, p. 9.

*Only women i institunions acredited by the mag regional ac rediting assuciaions an the United States, Pucerto Rico, and Guam (N = 2,705 1n 1980;
2,722 1979)

i
(O]

Twwapq qnoq



ERIC

Aruitoxt provided by Eic:

Women in Science and Science Education 41

Women Administrators

Women are 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 chicf excecutive 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 chicf executives 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 woinen 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 1s 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. Theres anegative cotrelation between the size ofan institutionandshe

number of women on its faculty. 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 are women.

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

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

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

Women administrators generally hold middle- and low-level positions

rather than the highest positions of president, chicf academic officer,

business officer, or development officer. As was found in 1967-1970,

women are 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 holding top-level administrative posts has
increased slightly since 1970, but women are still underrepresented.
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42 Double Dilemma

Although the increase in Ph.D womnen has led to an increase in their
presence amung science faculties, the gains in total pusitions, particularly in
tenured pusitions are mudest. In summary, wornen generally have luwer aca-
demic ranks and are paid less than their male colleagues at cach academic rank.
Furthermore, they are underrepresented in admimstration. 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 scarch of curent literature, including women studies, higher
education, aud uther related topics, revealed a dearth of infurmation regaiding
worien inscietice and suence education at southern minority colleges. Since the
participants in this pruject were all minotity women, an extensive scarch for
literature pertaining to ninurity women was undertaken. Again, little was
found. As nuted i une survey, “Many research repurts have been published in
the 19705 under titles which include sume variation un the phrasc, ‘the status of
minvrities 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 terms of minorities
and woumen, nu source was identified for minority women. For example, Cor-
batt (1978) repurts few representatives of minorities hold positions in higher
education. The Natinal Center fur Education Statistics (1978) cites national
figures tu indicate that buth women and minorities are underrepresented in
higher education and that must of them hold low status positious. Usually, the
number of minouritics decreases as rank increases, especially between the assist-
ant professor and assuciate prufessor ranks, the leved where advancement to
tenured pusitions 15 most citical. This is the same pattern found for women,
therefore, one can assume it holds for minority women.

An increased awareness of wornen's status in higher cducation is essential
to an understanding of the roles minority womien have in the academic enviror
ment. Recently, several conferences have exanuned the unique pusition ol
black minurity women faculty and administiators. One uf the first of these, held
in 1975, was sponsored by the National Institute of Education. This conference
was the first une in a serics which addressed the educational and vecupational
needs of various ethie and racwal groups of women. According tu its proceed-
ings, the following conditions confront black women in or about to reenter
acadeinia:
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1. Child care 1s not a major concern for cither 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 mayonity 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. Pcers and black faculty provide the greatest support for reentry black
women.

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

8. Tutunal programs provide little, if any, resources to implement reentry
for black female students (Cossey and Toncey, 1977, pp. 163~164).

From tlus analysis, sume 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 concerns, however, include burcau-
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
Counul of Education sponsored a Women Executive Seminar Series. This
conference fucused on the issues confronting women administrators, both in
acaderme and 1n the business sector. The conferees identified several variables
affecting their perforinance regardless of administrative setting. These included
race, sex, and role. Many minority women administrators reported that their
actual duties did not match their job descriptions. As one participant observed,
“There are doubts about your abilities because you are a woman and because
you are black or another minority” (Comment, 12 2 1980, p. 5). In addition,
wormen munority administrators had to resolve differences between how they
were percerved by others and how they saw themselves. For example, the black
fernale vice-president of Purtland State University explained that in addition to
her adnumistrative daties, she had to handle “everything concerned with minor-
ities.” In her opimon, this added responsibility interferred with her performance
of other duties (Comment, 12 2 1980, p. 5).

The Natiwnal 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 1n tlus project was conducted to reveal personal characteristics and profes-
stonal goals of minority women in science and science education.
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Project Participants

A positive step in achieving higher status for women in academie, spedifi-
cally for women faculty members at svuthern minurity institutions, was taken
by the women whu partitipated in the National Institute of Education’s project
at Purdue University. The activities of this project addressed many issues which
affected the status of wumen faculty. Kahle identified the lack of scholarly
research and publication productivity as critical factors, thus the pruject was
designed so that the participants carried out the total research and dissemina-
tion process through their participation in two summer workshups at Purdue
University and their interim rescarch activities,

Figure 2.4 presents demographic data which describes the women who
participated in the initial year of the project. Persunal data shows that half of the
participants were married, and six of the 10 had unc ur mure dependents, cither
children or elderly relatives, Their median age was 42. Seven of the original 10
partitipants cumpleted the pruject, and they are described in Appendix A. Two
of the partivipants did not wontinue after the initial year because they had
satisfied their persunal carcer goals, while a third participant aceepted a faculty
position in Maine.

The women whu applied to and were aceepted by the project had attained
muderate levels of professtunal suceess, For examiple, une had attained the 1ank
of full professur and three had earned doctural degrees in education.” The rest
had carned master’s degrees. une in mathematies, one in mathematics educa-
tion, two in biolugy, two in scienee education, and une in sucivlogy. Although
only une had published more than one professivnal paper, all were active in
professional organizatiuns. Prior to the project, unly ¢ had attained an ad-
ministrative position.

The NIE/Purduec University participants were dedicated teachers, who
had an average of 4.3 different dass preparations. Of the seven completing this
project, three taught in science departments, one in mathenatics, one in sociol-
ogy, and two in cducation. In addivon, each was involved with stadent activi-
ties un her hume campus, sponsoring science dubs aud seicrice projects. Most
were very active in campus church groups, choirs, and related activities,

Summary

Woummen in higher educatiun have experienced personal and professional
barriers which have hmited their numbers in academic pusitions of authority
and status. Changes in the 1970s have alleviated sume of these barriers, thus
increasing vpportunities for women making them sumewhat more cquitable
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FIGURE 2.4

Demographic Data, Selected Women Faculty at Minority Institutions
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with upportumties for men. However, the number of women in the professional
work furce dues not reflect the number of womnen who have 1ceeived appropriate
training.

The NIE/Purdue University pruject was designed to alleviate barriers to
wornen faculty at minority institutions. Collaborative efforts were directed
toward improving research and writing skills and toward providing strong ru!
models and mentor relationships. These effurts were intended to increase reten-
tiun, to maximize participation, and to augment advancement of these wonen
in academe,

NOTES

1. Service course indicates a basie suience course, staffed by a science department, but
offercd to nonscience majors.

2. “Presuge” indicates ranking of institutuns based un amuunt of fedural rescarch and
develupment munies allucated. Institutiuns are grouped as the tup 25, secund 23, and

- other.

3. The carned ducturates of the pruject’s participants were. one Ph.D. in Counscling
Educatiun, une EJ.D. i Secondary Educativn, and une Ed.D. in Elemientary Educatiun,
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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
admut 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 particpation and each of the variables cited here. Yet, black colleges
graduate over fifty percent of the black students who receive baccalaureate
degrees each year. . . . Even more impressive is the fact that of the blacks
who hold the highest academic degree, the Ph. D., over sevenly percenl earned
therr baccalaureate degrees from black colleges. Indeed, black colleges are vital
resources to our nation, — W. C. 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 mincrity 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 are 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
until the late 1800s. The few blacks who gained entrance into institutions of
higher education often had to leave duc to financial or personal constraints and,
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therefore, were unable tu 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 most blacks lived in the South during the 19th century, the refusal of
state guvernments to cuntribute public funds tu minority institutivns severely
restricted higher education for minority students. The Morrill Act of 1862,
establishing land grant colleges, was the first provision of support which in-
cluded minority institutiuns. Howeser, many southern states chose tu appropri-
ate Morrill funds exclusively tu land-grant colleges for majority students. It was
not until the sccund Morrill Act 0f 1890, which restricted appropriations uniess
the pruceeds were divided among institutions serving all races, that equitable
support was available for some minority institutions.

To overcome financial difficulties, northern missivnary groups and south-
crn black church groups worked couperatively to build facilities, to hirc teach-
ing personnel, and to establish private colleges upen tu the indigent of all races.
Two black colleges, Tuskegee Institute and Hamiltun Institute, bencfitted
greatly frum carly contributions. Many believed monies were awarded to these
institutiuns because their curricula had an industrial, rather than a liberal arts,
focus.

Recent effurts tu improve education for black students have centered pri-
marily un more and new sources of financial support. Monies have been solic-
ited from the private sector as well as from state and federal agencies. One way
small culleges can uperate mure economically is by furming cunsurtia, A consor-
tium of colleges in Alabama, the Alabama Center fur Higher Education
(ACHE), has dealt with the financial problems of its inember institutions by
soliciting funds from both the public and private sector, as shown in Table 3.1,

Enrollment

Black institutions, buth undergraduate and graduate, have suffered a de-
crease in enrollinent in recent years. In the 1900s, 96% of all blacks attending
culleges ur universities, were enrolled in munority institutions, tuday less than
20% chouse these institutiuns. The institutions most affected are the traditional
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TABLE 3.1

Sources of Funding for ACHE Operations Initiated between 1971 and 1976

Year of Funding Initiation

1971-72 1973-74 1975-76
Source Amount Source Amoun! Source Amount
Alabama Council $ 10,200 CETA: Title I $ 86,000 Alabama Commission $ 29,000
on the Arts on Aging
Carnegic Corporation 357,000 Member Institutions 40,000
Alabama Committee 18,000
Emergeney School 78,400 National Endowment 189,000 for the Humanities
Agsistance Program for the Humanities and Public Policy
USOE: Title 111 320,000
Ford Foundation 105,000 CETA: Title I 108,000
Special Programs 285,000
Member Institutions 110,000 for Disadvantaged Community Service 31,000
Students Administration
Rehabilitation Services 26,000
National Endowment 89,000

Administration
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for the Humanities
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Southern Education 1,000
Foundation

Title V-E: Education 138,000
Professions Development
Act

USOQE: Cooperative 70,000
Education

Total $895,000

Total

$920,000

Southern Education
Foundation

The Rockefeller
Foundation

USOE: Tite I11
Ethnic Heritage

Studics
Total

5,000

171,300

256,000

175,000

$862,300

SOURCE: Alabama Center for Higher Education Bulletin,
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black colleges and universitics lucated in the southern region of the United
States. As Black has stated, “Alabama’s traditionally black colleges are strug-
gling again — this tunc tu keep up their enrollment as more black students leave
high schuol and head for junior colleges or the larger white universities” (1980,
p. 6A). Table 3.2 shuws the enroliment trends from 1969 to 1979 of the institu-
tions that participated in this project. Two historically black institutions, Miles
and Stillman Colleges, have experienced aslight, but steady, decrease in enroll-
ment, while Talladega Cullege, a similar institution, has not. According to the
partiupants, Talladega College continues to provide liberal arts education for
some of the most able black students. Although Alabama A&M University
appears tu have quadrupled its enrollment, the inclusion of graduate students
frum 1976 un has wnfounded the data. Must of the participating colleges have
prevented drastic enrollment declines by adapting “open-admission™ policices

TABLE 3.2

Enrollment Trends of Participating
Four-Yecar 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 Binningham News, August 7, 1980, p. 1.

KEY: NA « Data notavailable,

As federal legislation continues to open up opportunities for blacks in
higher cducation, adequate financial aid has replaced admiission as the primary
coneern of black students. Since many minority students come from low socio-
economic backgrounds, financial ad funds frequently do not cover the costs of
their hugher education. The National Buard un Graduate Education reported in
1974-1975 that black and Hispanic willege-bound high schoul seniors estimated
that their parents could contribute about $200 toward college expenses, the
median figure estunated by white students was over $1,000 (Minority Group
Participation n Graduate Education, 1976). Although sufficient financial assistance
does not insure a successful college career, it may be the major inhibiting factor
for many minority students. Financial aid programs at the participating col-
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leges are shuwn in Figure 1.5. All of these institutions hav~ varied student aid
programs which also may have helped them maintain enrollments.

Accreditation

From 1900 to 1960, enrollments generally increased in historically black
institu..ons, However, facilities and services often would not keep pace. For
example, library, laburatory, and classruum buildings were often inadequate.
The lack of these resources was a factor in denying accreditation to black
wlleges. In the 1900s the Southern Association of Colleges and Secondary
Schuuls devised a new category in which to admit minority institutions. The
new ategury, “appruved” rather than “accredited,” implied different accredita-
tivn standa-ds for colleges serving minority and majority students. Black col-
leges such as the ones participating in this project could not become fully
accredited and equal embers of the Svuthern Assodiation of Colleges and
Secondary Schools until 1930, As discussed in Chapter 1 all institutiuns partici-
pating in this project arc aceredited.

In summary, although 1t is not the intention of this work to describe the
.nany facturs affecting minority institutions of higher education, some of the
main unes - financing, enru''zients, and accreditador —must be cunsidered.
Many peugle believe thau the existence uf historically black institutions of highet
vducation is threatened by the accessibility of majority education. Huwever, the
enormous sontnbution of these institutivns has dune niuch w mold the history
uf a race and of vur nativn, Efforts should be made to ensure their continuation.

Minority Science F.ducation

As we develup into a technouratic suciety, education in the scicnees and in
mathematies becomnes a patamount coneern. Yet, overwhelming cvidence ex
ists that minonties, pacicularly blacks, and women are underrepresented in
suicnee courses and, subsequently, in science careers. Although sodictal, per-
sutial, and educational factots contnibute to this underrepresentation, we will
wnsider unly the educativaal unes. Since most students follow identical pro-
grams through elementary and ju vior high school, difierences in scientific train-
ing du not appear unti' high school. We shall examine educational factors which
limnt ruinunity patticipation i scc we by analyzing secondary schools. Next,
the wontnbutions of nunortity mstitutions toward undergraduate and graduate
science eduration will be assessed.

€9
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Secondary Schools

In these days, it is doubtful that any child may reasonably be expected to
suceeed 1n life if he [sic] is demed the opportunity of an education. Such an opportu-
nity, where the State has undertaken to provide it, is a right which must be made
available to all on cqual 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 schuols were illegal, yet many examples exist of both formal aad
informal segregation by school and by classroom, by tracking and by counsel-
ing, by chuice and by ignorance. Kahle (1979) has reported that National
Asscssment data (NAEP, 1979) indicate that in the Southeast approximately
30% of the black 9-year-olds, 39% of the black 13-ycar-olds, and 47% of the
black 17-ycar-ulds attend schools that are 60-100% white. Between 20% and
30% of blacks in cach age group attend schuols with a majority of white students
in the northeast, central, and western regions of our country. Despite this
evidence of partial integratiun of the nation’s schouls, the effects of continued
segregation remain today. As Stake and Easley (1978) suggested, the problem is
multifaceted. “It is not the fiscal provisions that concern us here but the mare
fundamental differences in opportunity to learn, invulving 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 cffects of segregation yn the attitudes and achievements of minorities
dues not stup at the school level, thousands of classroums are segregated, cither
by furmal o1 infurmal procedures. These practices result in fewer opportunitics
open to minority students, and they are especially damaging in science and
mathematics where each course builds upun ecarlier content. The disparity
between black and white students in high schoul science dasses is shown in
Figure 3.1. Formal methods of segregating classrooms usually involve cither
“tracking” ur “grouping” of students by ability, by uccupativnal intention, or by
prerequisite. Tracking denotes the lung-term assignment of students into differ-
ent groups taught with different long-term objectives and with little provision
for, or expectation of, reassignmment. This practice was dedared unconstitu-
tional in 1967, yet three recent national surveys of science education report
nstances of 1t (Stake and Easley, 1978, Helgeson, Blosser, and Howe, 1978,
Weiss, 1978).

Although grouping denutes more flexibility and temporary assignments,
in practice few reassignments veeur (Stake and Easley, 1978). Furthermore,
grouping often results in segregated dlassrooms in descgregated schouls. Con-
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FIGURE 3.1

Comparison of Majority and Minority Enrollments
in High School Science Courses
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sider the fullowing description of two types of math classes in a Califurnia school
(Stake and Easley, 1978: 14:17, 18).

Number of Students in Different Classes

White Oriental Black Hispanic
Advanced Math 15 3 0 0
Gencral Math 10 0 8 8

Furthermore, they repurt that over 60% of the students in the lowest level of
suence classes in a Texas school were black maies, assigned first because of a
reading prublem, second because of a math problem, third because of a disci-
phine prublem, and last because of a suience problem (Stake and Easley, 1978).
This second ty pe of segregation, within the dassroom, affects attitudes toward
suence and acluevement in science in much the same way school segregation
has in the past.

Classruoms are alsu informally segregated by the requirement of prerequi-
site classes. Many minorities do not take science courses because they have not
been wounseled mto the academic “tracks” o into the prerequisite mathematics
courses (Shorter, 1979). Fur example, Ignatz (1975) reports an alarming under-
representation ufblacks in advanced science classes in alarge samiple of students
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in Florida. His data, presented in Table 3.3, shows that although enrollment 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 mathenuatics courses effectively elimi-
nates minority students from science majors and science careers. Indeed, the
doors arc 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 9 91
Chemistry I1 6 94
Physics [ 7 93
Other 29 7t

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

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

[tisevident that many gifted young people are undertrained and underuti-
lized in the sciences and in mathematics. In 1979, the National Rescarch Goun-
cil (1979) noted that a large fraction of the nation's corporate exccutives and half
of the federal decision-makers come froia science and cngincering back-
grounds The rcport goes on to state that as children appruach adulescence, the
availability of role models becomes an important factor in their sclection of
future careers. Mary Budd Rowe (1977) also cites this as a possible rcason why
blacks choose fields other than the sciences. Studies have shown that, althvugh
parents are listed by adolescents as the individuals most respunsible for their
career choices, associations with other adults holding specific uccupations are
sccond in importance (Pallone, Hurley, and Richard, 1973). There is a nced,
therefore, to provide minorities with more minority role models within science
and mathematics by increasing the number of members of minoritics 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 inform them of relevant
rescarch, to assist them in forming suppottive networks, and tu analyze the
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cducational needs of theur students may enhance their future roles in science
cducation.

Colleges

There is a recognized need for recruitment of minurities intu scientific and
mathematical ficlds and courses. As Rowe (1977) has stated, “The National
Academy of Sciences (NAS) Committee on Engineering reports that blacks
continue tu be markedly under-represented among students in these fields” (p.
34). She also noted that “. . . middle-class blacks are chuosing to enter politics,
law and other soual sciences, but not the research sciences ur engineering. Even
when blacks are suceessfully recruiied as science students, their drup-out rate is
high and they frequently ask to change profession.enroute” (p. 34).

In order tu evaluate the participation of the black segment of vur popula-
tion in suence courses and carcers, analyses of other minurity groups is appro-
priate. Auwng the four genaially identified minority groups, persuns of Asian
ungin are uverrepresented in the sciences and eagineering, while the other three
groups, American Indian/Alaskan native, blacks, and Hispanics, are under-
represented, as shuwn in Figure 3.2, Of these three gruups, blacks make up the
most significant proportion of our population, they compuse 1. 7 of the 18-21-
year-olds and 10.7% of the tutal undergraduate population. However, blacks
account for only 6.9% of undergraduates majuring in the biolug.cal scicnees,
5.9% in engincering and 4.6% of physical scicnce majors (Office of Civil
Rights, 1976).

At the graduate schuul level, the number of blacks receiving ducturates in
scientific disciplines 1s even lower. In 1977, they constituted less than 4% of
Ph.D. redipients in all science and engincering ficlds. Table 3.4 presents data
cuncerning the percentage of degrees awarded to mi aurities in physical scienee,
biolugical sciences, and souial science. These data illustrate the dearth of blacks
receiving baccalaureate, master, and doctural degrees in scicnee. When data
concerning pereentages uf degrees awarded to blacks in these threc arcas, alung
with education, is graphed, as in Figurce 3.3 the disparity at advanced-degree
levels is startling. Fur example, for blacks to reach population cquity in the
pereentage of degrees awarded in physical scienee, appruximately a 700%
increase in number of ductoral degrees is required (Minonty Group Participation in
Graduate Education, 1976).

Qualifications for graduate study may be achieved by attending cither
majurity or nununity institations. However, the attrition rate of black graduate
students is nutably high. Factorssuch as “motivation, persistence, and comipata-
bility with depairtmental expectatiuns and resources” influence whether ot not
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FIGURE 3.2

Percent of Bachelor’s Degrees in Science Earned by Minorities by Field, 1975-76
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Minority Student Representation among Degrees Granted in Engincering and Science

Percentage of Degrees Awarded 1975-76

Physical Science Biological Science Social Science

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 +vvvvnnrvrinivanannns 11.6 2.9 2.4 0.9 4.1 3.1 1.3 8.5 5.4 2.6
Hispanic.........cnevaennns 5.3 1.3 1.0 0.8 1.6 0.8 0.6 2.4 1.8 1.0
Native American.. ... .... 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 1.9 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: Seence Education Databook, 1980, p. 121.
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FIGURE 3.3

Percentage® of Total Degrees Awarded to Black Students
by Content Arca, 1975-76
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minority studcats will successfully complete their graduate study programs
(Munonity Group Participation in Graduate Education, 1976, p. 9).

The pitfalls, which lead to the high attrition rates, vary from institution tu
institutiun, Sorne rescarchers have analyzed putential difficulues at large,
multicultural universities, while uthers have focused on the probletns encoun-
tered at institutivns of higher education which have primarily black students.
Reed (1978) recugnized alienation, stereotyping, and lack of adequate career
counselling as three prublems often encountered by black graduate students in
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large imstitutions of higher education. Of the thice problems, alienation has the
greatest effect un the black student pupulation at these institutions. Alicnation
within the college community resalts in a lack of intellectual interaction which
can lead to low academic achievement. The black student encountering such a
dilemma may become disillusioned enough to withdraw from graduate study.

Alicnaton within the college community is often related to the problems of
stereotyping. Accurately un inaceurately, black graduate students often are
regarded as “special admit” students. Because of this view, black students have
nut been expected to excel academically at the graduate level. Another problem,
discussed by Reed (1978), 1s the lack of adequate career counselling. This occurs
at all levels of education for black students.

The unnonity graduate school plays an impottant role in fulfilling both the
personal and edacational needs of black stadents. Programs of study leading to
graduate degrees are currently available at 28 black wnstitutions. One of these,
Alabama A&M University, has been involved actively in this project. Four
black mstitutions have doctorate programs, Howard University, Atlanta Uni-
versity, Mcharry Medical Cullege, and Teaas Southern University (Minrity
Group Participatin in Graduate Education, 1976). Although black students may feel
more comfortable in black graduate situations, here, too, they encounter prob-
lems. These problers are usually related tu finandial sappurt (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
prioritics listed by black graduate schools.

1. The attamment of equipment and facilitics for the achicvc  .nt of pro-
gram goals

2. The attamninent of finanual assistance fur institutional development

and student aid

The recruitment and retention of qualified faculty members

The achievement of racial equality among all ethnic groups

The creation of realistic administrative standards which allow the insti-

tution to functon significantly in the educational mainstream without

cultural barriers

o. The desclupment, extension, and improvement of programs of study in
the suual, phystcal, and biological scienees as well as in business and
teacher training

7. Fhe development of programs of study in such arcas as urban affairs,
allied health, recreation and leisute, and multicultural affairs (Minority
Group Participation in Graduate Education, 1976),

[ ]

Lhie lack of educativnal upputtunities is reflected in the ovcupational data,
described by Hale (1978, p. 205S). This stuly indicates that although blacks
constitute 11% of the U.S. population, they account for only 1% of the physi-
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cians and enginceers and 2% of the dentists. Furthermure, they comprise unly
about 5% of the labor force in science and engineering fields.

In summary, lack of financial assistance and of career counselling as well as
alicnation and stereuty ping are among the major factors contributing to the luw
enrullment patterns and the high attntion rates of black graduate students. In
spite of often strung desires to ubtain graduate degrees, these obstacles may
pruve insurmountable. Removing these batricers is a task for all institutivns of
higher education. As the National Buard un Graduate Education aptly states.
“Increased minority participation in graduate education is an impuortant goal to
be realized for soual, cconomic, intellectual, and cultural well-being of all
persons. It is for the collective benefit of socicty that the representation of
minority group persuns among those caning advanwed degrees be increased”

{(Mrnority Group Participation in Graduate Education, 1976, p. 1).
Summary

Histurically, education in the sc.ences for minority students has been al-
must nonexistent. Touday opportunities have been upened and more ninority
students are chuusing suience maggurs as undergraduate and graduate students.,
Although programs such as the covperative Bacealaweate and Doctor of Veter -
inary Medicine degree, deseribed in Chapter 1, help to alleviate barriers, miany
vbstacles remain. Before edutativnal and cmploy ment cguity is pussible, black
students must be encouraged to enter science ficlds. This encouragenicnt must
begin i eatly adolescence where curticular materials, instructional strategies,
and apprupnate role models all contribute to positive attitudes toward and
higher achievement lovels insciencee. Suceess will, then, lead to participation.

NOTES

1. 05 e admission” refers w the practice of adnntung all applicauts usaally with e
dence of g ingh school education or its equivalent.
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4  Reports from the Field
Preface

The papers incuded in Chapter 4 are a compilation of the research projects
corducted by each participant on her home campus. They are, therefore, re-
purts frum the ficld. The womer cach identified a learning problem on her
campus, collected data about it, and presented solutions to alleviate it. Each
paper has a diffcrent focus.

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

The demographic survey and standardized instruments utilized in the indi-
vidual studites are incuded 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 ta be espectally
important n sctence courses Jor minonty students, The data collected n this
study indicate that the student sample was highly field-dependent, yet, they
were enrolled 1 an introductory biology conrse which required exploration
and discovery

One magor challenge in educational research is to determine which instruc
tiwnal methods facthtate learning for various kinds of students. In general,
teachers du not understand how students learn, how they solve problems, or
how they perceive and analyze various stimuli in their learning environments.

)
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Cruss (1976) has asscrted that “, . . if we expect learning to have a maximum
unpact un the develupment of individuals, we must offer options with respect to
paung, method of instruction, and curricular content.” In addition, Feldman
(1969) has stressed that the unifurm pattern of education has to be replaced with
a vaniety of activities designed to match differences in teaching and learning
style. With more thurough knowledge of student characteristics and their inter-
relationships, it may be pussible to prescribe teaching methods and materials
appropriate for particular types of students.

The purpose of this study was to investigate the characteristics of students
enrulled 1n an introductory college bivlogy wourse at a predominantly black,
southern university. A related gual was tu investigate the possible relationships
between selected characteristics. The student characteristics identified for this
study were grouped intu three areas. First, ability and aptitude were assessed.
Sceund, persunal factors were wnsidered based upon data concerning locus of
control urientation, cognitive style, number and enjoyment of spatial exj zri-
ences, and attitudes toward bivlugy. Third, family and background factors were
analyzed from data collected from a demographic survey.

Instruments

The first category of student characteristics examined was aptitude and
ability. Aptitude, expressed as the ability to acquire knowledge, was measured
by the Schoul and College Aptitude Test (SCAT). Tn addition to the total score
(SCATTOT), scures for the verbal (SCATV) and the quantitative (SCATQ)
sectiuns uf the test were gathered and studied. The Otis Lennon Mental Ability
Test (OLMAT) was used to assess school ability.

The secund categury, personal factors, utilized data from four sources.
Cugmuvestyle, a consistent mode of intellectual functioning including stimulus
perception and infortation processing, was studied as a possible indicator of
suceess in mtruductory science courses. Witkin, ef al., (1977) have identified
and studied the cogmtive style of field-independence (FI) and field-dependence
(FD). Field-independent individuals use a more analytical and intuitive ap-
proacdh w problem sulving. As Douglass (1976) states, “A ficld independent
(analytialy person s able to analyze a complex stimulus and to distinguish,
retamn, and courdinate rele ant items extracted from a complex and distracting
bachground.” Conversely, individuals who are ficld-dependent are more gen-
cral and glubal in thar approach to problem solving. They may be more casily
distracted by irrelevant factors in a problem. Douglass (1976) has indicated that
such anindividual s “. . . less likely than the «.nalytical individual to be able to
structure o stimulus and is unable tu perceive parts of a ficld as discrete from the
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overall field uf reference.” The measure employed to assess the degree of field-
independence is the Group Embedded Figures Test (GEFT).

The personality attribute referred to as locus of control is an cxpression of
the extent tu which individuals belicve that they, rather than outside factors,
contrul their uwn lives. While internal individuals believe their own behaviors
determine their fate, external individuals believe their lives are not under their
own control. Rescarch in this arca includes studies done by Phares (1957),
Rotter (1966), and Strickland (1973). The Rotter Internal/External (I/E) Scale
has been used to gather data on this attribute.

Twao uther personal dimensions were assessed and the data analyzed One
was partiupation in spatial experienees such as golf or chess and one’s enjoy-
ment of these activities. The Spatial Experience Questionnaire (SEQ) was used
for this purposc. In addition, a Likert-type biology attitude scale was used to
gather inforiation 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 universities, was used
tu gather demugraphic data for cach student. The data collected include gender,
age, nunber of work-hours per week, academic major, size and socioeconomic
descriptions of hunie cummunity, and parental level of education. For cach of
the 26 1tems un this survey, the subjects selected the most appropriate response

Subjects

The 142 ireshman and suphumore students in this study were enrolled in
an introductury laburatury bolugy course at a predominantly black, land-grant
msttution n notthern Alabama. Demougraphic data describing this sample are
presented in Table 4.1. In thus 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 biolugy, 31% are education majors while only 10% major
i sceence. Furty-une pereent are from small communitics (pupulation less than
25,000). In additiun, 37% of the subjects are from familics in which at least one
parent has completed high school.

Analyses

The statistical procedures applied to the data included the Pearson Product
Moment Currelation, une-way analysis of variance, and stepwise multiple re-
gresston. 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 Perceniage
Ag
21 82

22-25 13

26-35 7
Sex

Female 53

Male 47
Class

Freshman 32

Sophomore 46
Community Type

Lxss than 25,000 41

25,000-200,000 28

Over 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/Wecek

Lessthan 5 49

5-20 27

More than 20 10
Aajor

Social Sciences 23

Science 10

Educarion 31

background facturs. A conelational design was employed to investigate interre-
lationships uf paired variables. A stepwise multiple regression was used to study
variance and degree of change in the variance, since this technigue increases the
accuracy of prediction. A une-way analysis of variance was performed to deter-
raine the significance of differences in the means of SCATV, SCATQ, SCAT-
TOT, OLMAT, and SEQ when the subjects were grouped by scores on the

GEFT.
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‘Results

Table 4.2 presents the intercorrelation coefficients for the- aptitude and
ability faciors. School ability, as indicated by OLMAT scores, correlates with

TABLE 4.2

Pcarson Product Moment Correlation Coclficients
for Aptitude and Ability Variables

N SCATV SCATQ SCATTOT
SCATQ 121 24
SCATTOT 121 .82 75
OLMAT 19 .79* 23 67°

KLY: SCAIV = School-College Aptitude Test, verbal score, SCATQ, = School College Apti-
wde Lest, quanutative score, SCA I'TOT = School-College Aputude Test, total score, OLMAT
= Otis-Lennon Mental Ability Test.

SIGNIFICANCE: *p < .01,

TABLE 4.3
Summary Table: Stepwise Multiple Regressions
(N = 142)
INDEPENDENT VARIABLES
D-pendent OLMAT GEFT SEQ VE
Variables Step: 1 2 3 4
SCATV
R? v .64 .65 .65
R? Change .58 .06 .00 .00
SCATQ
R? .16 .20 21 .21
R2(ange .16 .05* 01** .00
SCATTOT
R2? A0 53 97 ,57
R? Change 40 13 04 .00

SIGNIFICANCE: *p <.05;**p < .01,
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aptitude, as measured by SCA'T scures. A very high currelation (.79) 15 found
between scores on SCAT and thuse on OLMAT. As expeted, the tutal aptitude
scores (SCATTOT) correlates with cach of its parts. The ability measure used
(OLMAT) was the best predictor of scholastic aptitude as measured by the
SCATTOT. A stepwise multiple regression explored the idenufied relation-
ships between ability and aptitude measures. Table 4.3 supports the correla-
tions presented in Table 4.2 and shows that OLMAT accounted for 58 % of the
total variance of SCAT verbal scores and 40% of the total vaniance of SCAT
total scorcs.

>

TABLE 4.4

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

(N = 90)

T seArv SCATQ SCATTOT OLMAT
VE - .08 - .09 T - .08
SEQ - .08 - .09 -.10 - .08
Attitude 07 AG** gee 10
GEFT 50° 32¢ 53 38

SIGNIFIGANGE: *p < .01, **p < .001.

Personal variables such as cognitive style (GETT), lucus of control orienta-
tion (I'E), number and enjoyment of spatial experiences (SEQ), and attitude
(toward bLivlugy) were analyzed in relation to ability/aptitude measures. In
genceral, slightly negative and very low correlatiuns were found, as shown in
Table 4.t. However, attitude scores correlated significantly with SCATQ
(n=90, r= .46, p=.001) and SCATTOT (n = 90, r = .33, p=<.001) scores. A
pussible cxplanation is that students who enjuy biolugy and who have more
pusitive attitudes toward it are students with stronger quanutative skills. “The
pusitive correlation between attitude scores and scores of the SCAT quantita-
tive purtionofthe test supports this assumption. Inaddition, all scores un ability
and aptitude measures coriclated significantly with high scores ou the GEFT
wstof ficld independence/field dependence. High scores on GEFT test indicate
a more ficld independent mode which correlated positively and significantly

(p=.01) with scores on SCA'TV, 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 variables such as
SCATV, SCATQ, SCAITOT, and OLMAT correlate significantly with in-
creased parental education. Table 4.5 shows a significant, negative correlation
between famnily size and other measures. The negative direction of the correla-
tion 15 due to coding family size from small (1) to large (5}. In this population,
students from smaller families, i.c., those with fewer siblings, were more field-
independent.

Another significant correlation is found between attitude toward biology
and the number of reading materials available in the home. The positive corre-
lation, perhaps, 1s indicative of increased motivation and interest when students
have aceess to newspapers and wiagazines which indude science articles Signif-
iant correlations are not found between the demographic variables, college
major and siz¢ of hume community, and any ability/aptitude or personal varia-
ble assessed.

Relationships were revealed between cognitive style and all ability and
aptitude measures (Table 4.4) as well as between cognitive style and the back-
ground vanable of farmly sizc (Table 4.5). Thercfore, an in-depth analysis of
cogmtive style was performed. Subjects were divided into two groups, field-
independent and ficld-dependent, according to the mean score for the GEFT

TABLE 4.5

Pcacson Pruduct Moment Correlation Cocfficients between Sclected Demographic
Variables/Ability and Aptitude Variables/Personal Variables

SCATV SCATQ SCATTOT OLMAT GEFU IE ATTSEQ

Comimunity .07 .03 .06 .14 -.01 .04 -.03 .13
Size (95)  (95) (95) O (81) (107)(101)(107)
Parental .25°¢ .22° S B4t 17 .04 ~.10-.13
Education (92) (92) (92) 93) (80)  (107)(100) (106)
Family -.05 -.11 -.10 -.09 -.20* .09 .00 .06
Size 91 (9% (94) (95)  (82) (109)(102)(108)
Amountof Reading .07 .04 .07 .09 -.05 .11 .28**.05
Maternialin Home  (97) %) (94) (95) (82) (108)(102) (107)
College .08 .08 -.06 -.06 -.05 -.11-.02-.22
Major O 99 (94) (92)  (79) (106) (99) (105)

KEY: ()= N

SIGNIFICANCE: *p < .05; **p < .01.
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test (X = 4.95). Scures falling abuve the mean were used tu characterize ficld-
independent students, while scores falling below the mean indicated ficld-
dependent students. A one-way analysis uf variance (Table 4.6) was employed
tu ascertain 1if there were sigmificant differences between these two groups on

their mean scores on SCATV, SCATQ, SCATTOT, SEQ and OLMAT. A

significant difference in favor of the ficld-independent group was found
with all measures of ability and aptitude.

Discussion and Implications

Review of the results indicates that there are inany important factors
affecting student achicvement within a specific learning envirunment. The
results ratst many questions as to huw one can effectively change a learning
cnviruniment tu benefit students. Pussible preliminary actions are suggesied tu
obtain this goal.

Since the OLMAT and the SCAT arc both academic tests, it is expected
that there will be a relatively high intercurrelation between the scures un these
tests. The results corruborate this cxpedtation, In addition, a positive correla-
tiwns has been found between GEFT scures and scures on buth the OLMAT and
the SCAT. Onc unplication is that ficld-independent peouple, thuse who score
high un the GEFT, tend tu scure higher un selected schoul measures of aptitude
and ability. Since buth the OLMAT and the SCAT tests are lengthy and
mvolve a lunger testing time than the Group Einbedded Figures Test, these
results suggest the GEFT may be a uscful screening tool tu identify potential
academic success. It is a culture-free paper-and-pendil test, requiring 12 min-
utes, and it is scored casily. Instructurs may usc it to identify quickly students
who may need extra help in a course.

Onc of the purpuses of this study was tu investigate student characteristics,
such as learning style and lucus of control orientation, and thea relationship to
achievement. Corrclations were established between ficld-independence and
high scores on ability and aptitude tests. Fuithermore, o unic-way analysis of
variance found significant differ. nees between ficld-independent and field-
dependent groups based un their mean scores on varivus academic measures.
Thus finding unplics that a student’s cognitive style may have a strung relation to
his/her aptitude for acquiring knowledge in an academ setting.

Perhaps the must important educational implication in cugnitive style
research is the hypothesized relationship between teacher instiuctional style,
student cogmtive style, and learning performance. Spedcifically, Cross (1976)
has suggested that uptimal learning results when the instructional style of the
teacher matches the learner'’s cognitive style. Rescarchers such as Carpenter,
McLcod, and Skvarcious (1976), Grieve and Davis (1971), and Koran, Snow,



TABLE 4.6

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

Test df Between F F Table Standard
Group N df Within Ratio Probability Value Mecan Deviations
SCATV

FI* 33 1 27.42 .000 Foy=3.94° 20.64 7.46

FD 88 19 14.60 4.83
SCATQ

F1 33 1 12.49 .001 Fy = 3.94° 17.40 6.23

FD 88 19 13.70 4.66
SCATTOT

FI 33 1 34.28 .000 Foy=3.94° 38.03 9.74

FD ~ 8 118 28.30 7.44
OLMAT

Fi KL} ! 16.48 .000 F ey =3.92° 37.94 14.71

FD 89 121 28.37 10.34
SEQ

Fi 25 1 195 .650 Foo=3.94 47.12 1594

FD 86 105 .660 45.44 17.08

*Subjects were divided into FI/FD groups using GEFT X = 4.95. Students scoring above 4.95 were considered FI, those scoring below, FD
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and McDonald (1971 have found that when an instructional style and student
cugnitive style are matched, content achicvement is increased. Witkin, ef al.
(1977) have repurted that ficld-independent students prefer greater isolation
and soual distance than field-dependent students. Likewise, ficld-independent
students are gencrally more interested in theoretical and abstract ideas. Since
ficld-independent students may prefer individual exploration of ideas, these
students should prefer a discovery style of teaching. According to Macneil
(1980), the discuvery method of instruction involves teaching strategies which
state the generalizations to be taught at the end of an instructional sequence,
uthize hittle instructor guidance, and emphasize student centered presentations,
such as discussions, role-playing, self-paced laboratory exercises, and individ-
ual and group prublem sulving session. On the other hand, some researchers
have found that ficld-dependent people learn more, based un achievement tests,
with an instructor who uses an expusitory classroom style. This style is charac-
tenized by presenting generalizativns as the initial step in the instructional
sequence, by using a high degree of instructor guidance, and by focusing on
teacher centered presentation methods such as lecture and demonstrations
(Macneil, 1980). Research indicates that field-dependent students may benefit
from added strueture in the learning environment,

Since cognitive style is a stable personality characteristic (Witkin, e al.,
1977), must college instructors cannot change their teaching style to match that
of the majority of their students. However, if instructors utilize the GEFT test to
assess students’ cognitive learning styles, they could selectively incorporate
examples, sequence lectures, and provide laburatory experiences appropriate
fur different cugnitive styles. An alteration of instructional mode and materials
imay pruve to be espeually important in science courses for minority students.
The data collected in this study indicate that the student sample was highly
ficld-dependent, yet, they were cnrolled in an introductory biology course
which required exploration and discovery. The ficld-independent subsample of
students achieved better on all ability and aptitude measures and, therefore,
should have been able to learn more in this particular learning environment.
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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,
hotvever, based on findings in this study, A-T" instruction may be cost
accountable in terms of tmproved achievement levels. It may be worth the
expense o implement and to expand audio-tutorial instruction in several other
content areas for black college students. Furthermore, consortia of small
colleges such as the Alabama Center for Higher Education could mutually
develop audio-tutorial packets.

Introduction

The hy puthesis that highly specific instructional methods may cause differ-
ences in student achicvement has appeared in the literature repeatedly during
the last six y cars. If this idea is tenable, instruction for black students enrolled in
a small, liberal arts college, or indeed any studenes, should be designed to
cuhance their achievement. Research by Kahle, et al. (1976) demonstrated that
individualized audio-tutorial instruction is as cffective as traditi. al group in-
struction in educating urban minority students in biology. In addition, Cobb
(1977) revealed that althvugh there was no significant difference in the bivlogy
achievement un pust-test scores between audio-tuturial (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 rescarch has shown students are more cfficient learners when they
understand the objective of the instructivn (Peterson and Carlson, 1979). For
example, one method of illustrating the structure of knowledge of a disaipline
15 by using Gowin's “V.” The “V” concept, developed by Robert Gowin of
Curncll University, 15 a potentially valuable tool in identifying instructional
seyucnces as well as conceptual urganization of subject-matter for learners. A
bnief description of Gowin's “V” and its uses has been reported by Novak (1979).
He states that Gowin's “V” (Figure 4.1) illustrates how instructional ubjectives
may be urganized to ureate alearning hicrarchy as well as a relevant sequence of
Jearning c4pericnees. Accurding to Nuvak, these two types of organization must
precede effivient, meaningful learning. Novak (1979) indicates that on the lcft
side ol the “V™ a hierarchy of learning should exist between concepts. conceptual
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FIGURE 4.1

Generalized Model of Gowin’s “V”

Active Interplay

Conceptuol Through Questions
Theoretical Methodology
Claims

Relevant -+ Value  Knowledge
Theory

Conceptual Transformations
System
Concepts Records

Events
Objects

SOURCE: Novak,1979.

systems, and theories. On the tight side of Gowin's “V™ are the procedures the
students use in the learning process. These procedures include recording the
observations of events or ubjects, organizing and transforming these records
into tables, graphs, charts, and statistical values, and finally, drawing “conclu-
sions” 1n 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 exertise, “Bio-
logical Molecules Synthesized by Organisms,” illustrates its usc. At the base of
the “V” in Figure 4.2 are the objects or events.

Thus study evaluated the comparative effectiveness of audio-tutorial instruc-
tion, conventional laboratory instruction, and convendional laboratory instruc-
tion supplemented with Gowin's “V " on the bivlogy achievement of students at a
small, minority, liberal arts college. Although some rescarch indicates that
minonity students achieve more with A-T instruction, the cost of that mode has
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been prohibitive for many small colleges. Therefore, if the use of Gowin’s “V™" is
as cffective with no increased cost, it may be a more appropriate instructional
format for these colleges.

¥y

Experimental Design

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

1. Treatment group 1. self-paced audio-tutorial laboratory instruction

2. Treatment group 2. conventional laboratory instruction with no expla-
nation of the instructional objectives for cach laboratory exercise

3. Treatment group 3. conventional laboratory instruction and an expla-
nation of the instructional objectives for cach laboratory exercise
through the usc of Gowin’s “¥/.”

Students in group 1 used the sclf-paced audio-tutorial method of instruction,
supplemented by a study guide for laboratory work. Students in groups 2 and 3
used a textbook 1n a regular dlassroom setting and were involved 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. Mecasurement 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 achievement pretest covering
the course content as well as a battery of 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
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Hollander, 1973). Fourteen stateinents un the questionnaire required students
tu indicate the extent tu which they agreed with the statements, for exaniple, “1

“1cally like bivlugy.” The remaining eight items addressed the student's attitude
toward bivlugy by asking the student to rate biolugy alung a continuum between
two extremes, The words “worthless™ and *valuable” are examples of deseriptors
uscd to rate these items,

Witkin's Group Embedded Figures Test (GEFT) (Oltman, et al., 1971)
was given to determine the degree to which a student was analytical, This test
required a student to scparate a simple gevmietric shape from a complea field
into which it had veen embedded.

Students’ locus of control orientations were assessed by Rotter’s I/E
(Internal/External) Scale (Rotter, 1966). This scale measured the degree tw
which individuals believed that they control their own lives. If they felt they
were in wontrol, they were deseribed as internal, External individuals believed
their destiny was nut under their persunal control. The I/E questionnaire is
compused of 23 foreed chuice items and six filler items. Itis scored by assigning
unc puint tu cach item which is cunsidered more cunsistent with an external
lucus of contrul, Thuse individuals with high scores are characterized as having
an external lucus of contral, while luw scores characterize individuals with an
internal locus of control.

The Spatial Experience Questionnaire (SEQ) (McDanicl, et al., 1978) was
adnunistered to assess the extent of the students’ participation in and enjuy ment
of spatial experiences. All of these instrurnents were administered priur to the
experimental period.

A 50-item biulogy achievement test of course content was develuped and
admimstered during the fuurth week of the semester. Mean scores frum this test
were used as a standard fur determining the equivalency of treatinent groups.
An cyuivalent furm was administered as the achievemnent pust-test approxi-
matcly five weeks after the instruction period began.,

Analyses

Pre testand pust test means fur the three treatinent groups were compared
by unc way analysis of vatiance in the first segment of the analysis. A Newman
Kculs test was perfurnied un the post test means when significant differences
were fuund amonyg the groups in urder to identify the humogencous subsets, In
the sceund segment uf the analysis, Pearsun Pruduct Moment correlation coeffi-
viecnts were computed w dentify statistically significant relativnships between
selected vanables, The treatments in this study were replicated during the
sccond semester using three different groups of students.
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Results and Discussion

Demographic data for all subjects are summarized in Table 4.7 The incan
scores and the total pussible puints fur all incasures are shown in Table 4 8. The

TABLE 4.7

Descriptive Data by Treatment for All Subjects

Agein Declared
Years % Class % Sex % Ethnic Origin %
16-21 82.5 Freshman 47.5 Female 55.0  African 2,5
22-25 10.0 Sophomore 325 Male 45.0  Amecrican Black  95.0
26-35 7.5  Junior 15.0 Hispanic —
3645 —  Scnior 2.5 White 2.5
Over45 . Unclassified 5.0 Other —_
TABLE 4.8
Total Points and Means by Semester for Sclected Measures
Possible Means by Semester
Measure Totals 1 2 1+2
Attitude 110 76.30 73.22 X
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
GEFT 18 4.60 2,98 3.66
Pre-Test 50 17.13 17.29 17.22
Post-Test 50 22.53 21,70 22,10

KEY. IE « Internal/External, GEFT = Group Embedded Figures Test.

“subjects in this study had pusitive attitudes toward biology and their attitudes

did not change sigmificantly between the beginning and the end of this onc
semester biology course, The analysis of pre-test means for the three treatinent
groups, Table 4.9, mdicated than there were no significant differences between
the three groups on privr knowledge as measured by the pre-test. Therefore, the
groups were assumed cquivalent prior to the experimental treatment.

98
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TABLE 4.9

Onc-Way Analysis of Variance Comparing Pre-Test Means for Three Treatment
Groups by Semesters

Semester  Group N X Source dF MS  FRatio 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 1+ 16,10 Within 49 26.32
3 11 15.18

KLY, Group t = Aadw-tuwrial, Group 2 = Comventivnal, Group 3 = Cuns entional plus Go-
win's*V”

After the experimental period, differences in achievement leveds between
treatment groups were exatined (Table 4.10) by a une way analysis of variance
on the pust-test seotes of the content test. This analysis showed that a significant
difference in achievenent existed between the three groups. The Newman-
Keuls test (Table 4.10) wdentified two humugencous subsets fur cach semester.
Durning cach scmester, one subset was compused of group 1 (audio-tutorial)
while the second subset was wompused of group 2 (conventivnal) and group 3
(vonventional plus Gowin's “V7). These analyses indicated that the post-test
mean of group 1 was significantly higher than the pust-test mean of group 3 for
both semesters. Thercfure, this study suppusted earlier findings that minority
students perform better using self-paced, audiv-tutotial furmat than 4 formal,
conventional class format (Kahle, et al., 1976).

The few sigmficant intereorrelation wefficients 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
GEFT and the SEQ (r = .29, n = 93), the content pre-test (r = .26, n = 88), and
the content pust-test (r = .18, n =90). Significant negative correlations were
found between the degree of ficld-independence as measured by the GEFT and
IE(r = ~ .24, n = 94), and the final course grade (r = - .29, n = 62). The nega-
tive cotrelations found were o function of the scales used, A low score for I/E
indicates an internal locus of control and course grades were coded from 1
through 6 with A grades receiving 1. Ficld-dependent students were found to be

a7




TABLE 4.10

Onc-Way Analysis of Variance Comparing Post-Test Mcans for
Three Treatment Groups by Semesters and Newman-Keul Subscts

Semester Group N X Source dF MS F Ratio

F Probability

Newman-Keul Subsets

(by means)

I 16 25.69 Between 2 145.35
5.48
2 12 21.42 Within 37 26.52

3 12 19.42

26

13

14
42

22

27

23.19

20.92

18.71
24.14

20.27

19.33

Between

Within

Between

Within

93.66

29.32

.01

3 2

19.42 21.42

25.69

5 2

18.71 20.92

2 I

20.92 23.19
3 2

19.33  20.27

24,14

KEY: Group ! = Audio-tutorial, Group 2 = Conventional; Group 3 = Conventional plus Gowin's “V.”
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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. IE = Lows of control (low score = Internal), GEFT = Group Embedded Figures est
(highscore = Ficld Independent), Grade @ An1,Ba2,Cx3,Det,Fa5, b, SEQ = Spatial
Experience Questionaire (high score a frequent and enjoyable activaties).

mwre externally oriented and had participated in and/or enjuyed fewer spatial
experiences than ficld-independent students. In addition, ficld-dependent stu-
dents scured luwer un buth the pre-test and pust-test content tests and achieved
lower course grades than the ficld-independent students. GEFT scures correl-
ated significantly with course performance and, therefore, may be useful as a
predictor of achievement performance in bivlugy dasses fur subjects at a se-
lected southern, black college.

Implications

Although studies describing a pussible relationship between instructional
method and acadetuic achiesemient du not necessarily indicate a cause and effect
relationship, there s increased evidence which suggests one may influence the
uthet, In this case, there is evidence that individualized audio-tutorial dasses
¢nhance the achievement levels of ininonty students in wollege biology classes.

The luwer achievement levels demonstrated by the consentional class and
the conventivnal dass with Guwin's “V™ may indicate the ineffectivencess of these
furtmats, Huwever, it alsu may indicate that in-depth experience and practice
with Guwin'’s “V'” are neeessary by teachers and students before achicvement
levels improve, Novak (1980) has identified in his work with the “V” three
different areas for its use. He has examined it 8 a pre-teaching, teaching, and
learning tool. After inplementing this format for several years, a study may
show Guwin’s “V"” as an cffective teaching-learning tool for minority students in
biology 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 he cost
accountable in terms of improved achievement levels. It may be worth the
expense to implement and to expand audiv-tutorial instruction in several other
content arcas for black college students. Furthermore, consortia of small col-
leges such as the Alabama Center for Higher Education could mutually develop
audto-tutoriat 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, ct al., 1976, and
Rowe, 1974). Cognitive learning styles, locus of control onientations, and
attitudes toward brlogy all affect the achicvement levels of introductory
biology students.

Introduction

Many factors affect achievement of college biology students. The ones
investigated in this study are. (1) the cognitive learning style of students, (2)
students’ views uftheur environment, and (3) students attitudes toward biology.

Cognitive learning style is the manner in which an individual pereeives
and prucesses data in his’her environment, It can be measured along a contin-
uum with extremes defined as ficld-independent and ficld-dependent. Field-
independent (F1j learnes are characterized as analytical and usually are able to
reorganize disurcte ficlds and-infer gencralizations frum reasonable evidence
(Witkin, et al., 1977). On the other hand, ficld-dependent (FD) learners are
viewed as less able tu lucate a simple figure in a distracting or complex field.
They are duseribed as global thinkers, considering problems in their entirety
rather than reorganizing these problems into parts for solutions (Douglass,
1979, Douglass and Kahle, 1977). Ficld-dependent students need greater eater-
nal structure in the learning process fur defintion of their attitudes and judg-
ments.

Anuther factur that may affect the way students learn was deseribed by
Rotter in 1966. His study fucused un the degree to which individuals believed
that they (rather than someone or sumething in their environment) were re-
sponsible for what happens to them. He called this personality dimension locus
of cuntrol. Individuals who believe that they control their own fate scure luw on
micasures of locus of control and are termed internal. Internally oriented people
belicve that both situations and rewards are under their control. They are more
likely tu attempt (o control their environments, they often show overt striving
fur achievement. Lau (1970) reported that they resist the influence of others,
yet, in turn, are more cffective in influencing others, Rowe (1978) found that
internal students are more active infurmation seekers and more effective infor-

a
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mnation retainers. Individuals why 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
peers, and they believe that others may pussibly bluck their attempts to control
their environment. They accept short term gratification of theit goals and place

responsibility for their successes and failures clsewhere (Joe, 1971) Rowe

_(1978) found that external individuals ai¢ passive problem solvers Further, she

O
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indicated that their achievement patterns in schuol 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 toward a particular course. Russell and Hollander
(1975) indicated that attitudes correlate positively with achievemnent in most
cases. This is consistent with findings by Hubbard (1974) that correlations
occur between attitude and achievement in biology. Various rescarchers (Lao,
1970, Russcll and Hollander, 1975, Kahle, et al., 1976, Rowe, 1974, Douglass
and Kahle, 1977) have noted intercorrelations between two or more of the
following vanables. achievement, lucus of control, cognitive style, attitude, and
mode of instruction.

Thus study was designed tv examine possible intercorrelations between the
above vanables. [t was conducted with introductory biology students attending
a small, urban, southern, church-related college. The following questions were
investigated:

1. Will field-mdependent students demonstrate greater achicvement in a
college biology course than ficld-dependent students?

2. Will students who arc more internal on the locus of control mcasure
achicve higher in a college biology course?

3. Will pusiive attitudes toward biology result in greater achiesement ina
college biology course?

Methods

The subjects for this study were 47 males and 46 females randomly selected
from 150 minonty students enrolled in a general bivlogy course. Each week, the
students were required to complete a two-hour laboratory exercise These labo-
ratory exeraises contained specific ubjective statements, specific activity assign-
ments hsted n a step-by-step ordet, and review questions. The students were
required to complete written reports on cach laboratory exerdise. In addition,
study gutdes and texts were utilized. Fach study guide included behavioral
objectives, suggested learning activities,.and library references which comple-
mented the lecture topics.

102




O

ERIC

Aruitoxt provided by Eic:

Reports from the Ficld 87

Achievement tests were administered for each learning unit during the se-
mester. Each achievement test consisted of 40 criterion-referenced, multiple-
choice 1iems selected from a test bank accompanying the text, Biology (Arms and
Camp, 1979). These tests were administered immediately after cachunit. A112-
item test was administered during the final examination period at the end of the
semester. This final exammation followed the same format as the achievement
tests. .

Cogmitive learning style was assessed using the Group Embedded Figures
Test (GEFT) (Oltman, ¢t al., 1971). This instrument is an 18-itera 12-minute
test which requires the student to identify simple figures hidden in a complex
deld. 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 1dentifies differences in whether or not individuals believe they control, or
are 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.

The Biology Atutude Scale, composed of 22 Likert-type itemns, 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

Table 4.12 summanizes the correlations between final examination scores,
final grades, and sclected variables such as GEFT scores, I/E scores, and atti-
tude scores. Highly significant correlations 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 veeur between positive attitude and high achievement
in biology. .

As Figure 4.3 illustrates, only 32 students (N =92) scored below the mean
(X = 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 are, therefore, cassified 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
posigve correlation may be attributed to using carefully controlled and se-
quenced instructional matetials, to the instructor’s personality, which encour-
aged externals to behieve they could achieve, or to the unusual distribution of the
sample.
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TABLE 4.12

Pearson Product Moment Cocfficicnts between Selected Measures
and Final Achievement in Biology

Sclected Pre- Post-
Measures I/E GEFT Attitude Attitude

Final .246° 325 208 A481°
b ©1) 1) ©1) ©1)
xan p = .009 p = .001 p=.02 p = .001

.309° 291 093 , 4240
92) ©92) 0y o1)
p = .001 p = .002 p=.18 p = .001

Final
Grade

KEY FE = Rotier Iuternal External Scal (Rotter. 1966), GEF1 = Group Embedded Figures
Test (ficld independent/field dependent), * = Sigmificant correlation, () = N,

Implications

The analysis of the data implicd that certain personal characteristics may
influence learning achicvement in an introductory bivlogy class. Learning
styles, perceptions of the environment, and attitudes toward bivlogy were the
variables studied.

Cugnitive learning style, particularly field independence, was telated to
higher scores on a final exam as well as higher final grades in the course,
Accurding tu this study, the GEFT scures correlated with achicyement in biol-
ugy. Anthony and Sanders (1981) found that GEFT scures corrclate with the
Otis-Lennon Mental Ability Test and the Schuol and College Aptitude Test
scores, Their findings also indicate that GEFT may be used tu estimate the
atademic achievement of minority college students in introductory bivlugy.
Thus, by administering GEFT tu bivlugy students at the beginning of the
semester, instructors can identify ficld-dependent and  field-independent
learners This classification, then, could assist insttuctors in identifying stu-
dents who may need extra help or a different mode of instruction.

Pusitive, siguificant correlations were found between locus of control (IE)
scores and final exatnination scores as well as final course-grades, The hy poth-

esis that internally oriented students achieve at higher levels was not suppuorted
by this result. Students who were dlassificd as external 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. Shernis (1980) notes that teacher-directed learning can cnhanee the
achicvement levels of external students.

The third question addiessed was whether pusitive attitudes correlate with
achievement. This study indicates 2 positive correlation between  post-
eaperimental attitudes and final exarmination scores and final course grades

In suminary, the findings of this study support the studics of Russcll and
Hollander (1975), Hubbard (1974), and other researchers (Lao, 1970, Kahle, ef
al., 1976, and Rowe, 1974). Cognitive learning styles, locus of control oricnta-
tions, and attitudes toward biology all affect the achievement levels of introdue-
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 factors, both general (locus of control, cognilive style,
and gender) and specific (spatial experiences, spatial ability, and mathe-
matics anxiely), which affect achievement levels of students in mathematics
classes inducated the appropriateness of selected instruments for minorily
students. The spatial ability sub-test of the Spattal Experience Questionnaire
was the most useful one.

Introduction

College mathematics instructurs frequently attempt to identify characteris-
tics which affect students’ achievement in mathematics (Fennema and Sher
man, 1978, McDanicl and Guay, 1976, Wheatley and Wheatley, 1979). Mc-
Daniel, etal., (1978), fur example developed and used a two-part questionnaire
tu measure subjeuts’ participation in spatial experiences, tu analy ze their enjoy-
ment of these expericnees, and tu assess subjects’ spatial abilitics. The investiga
tion reported in this paper svught tu ascertain whether or not the number and
enjoy ment of spatial experiences and the amount of spatial ability pussessed by
munonty students were related tu other selected cugnitive and personal varia-

bles.

Experimental Design

The swdents involved in the study matriculated at a small, private, pre-
dominantly black, four-year, liberal arts college in the South. Sixty-eight stu-
dents (55 females and 13 males) patticipated in the study. Although the major-
ity were freshmen, suphumuies, juniors, and seniors were involved also. Prior
to registermg for the first semester, all freshmen were given diagnostic tests,
developed by the college faculty, to assess their nathematics and communica
tion skills. On the basis of the results, the freshmen students were enrolled in a
particular secuon of introductory mathematics or in caleulus. Consequently,
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students involved in this investigation were enrolled in the first semester of alow
ability, introductory mathematics course ur in a calculus course. Demographic
data were ubtained using a 264tem questivnnaire develuped by a group of black
faculty members frum five preduminantly black, svuthern colleges and univer-
sities.

Instruments

The Spatial Experience Questionnaire (SEQ) (McDanicl, et al., 1978) was
used to assess buth participation in and enjuyment of spatial activities as weli as
to assess the degree of spatial ability. The SEQ incasure consists of 61 items.
The first 25 measure number of spatial experiences, iteins 26 through 30 assess
enjoyment of spatial activitics, items 51 thrr ' 54 assess spatial ability. The
last seven items interpret mathematical differ _.ces due to gender and were not
adminstered due tu the few males in the group. When total scure is used in the
analyses, 1tems 1 through 50 (3 puints cach) are used. The Mathematics Anxi-
ety Rating Scale was used to measure the degree of apprehension cxperienced
by students placed in situativns involving a high level of anxicty. The'Rotter
Internal/External (I/E) Scale (Rotter, 1966) was used to determine an individ-
ual’s pusition alung an internal/cxternal continuum called lucus of control. The
subjects’ cognitive styles were assessed using Witkin's Group Embedded Fig-
ures Test (GEFT) (Oltman, etal., 1271).

Semester course grades were determined by calculating a weighted mean,
using percentages established at the beginning of the semester for scores e
ceived on quizzes, hour examinations, homewurk assigniuents, laboiatory es
eruses (introductory mathematics students only), and the final examination.

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  College
(16-18) (Female) (<5) (24) Graduate College Graduate <25,000 >200,000

94 80 54 60 39 25 36 38 38
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Results

93

The demographic data deseribing the subjects in this study are presented in
Table 4.13. Mean scores for the various measures used in the study are dis-
played by gender in Table 4.14. The Pearson Product Moment Correlation

- o TABLE 414~~~ 7 e
Mean Score for All Measures ~nd
Coursc Grade by Cender
Spatial Course
I/E GEFT 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. { ) = Total Possibic pomts, Grade Scale. A= 4, B=3, Cn2,Dnl,Fa0,I/E » Locusof
GControl, GEFT = Group Bubedded Figures Test, SEQ = Spatial Expericnve Questionnaire
(items 1 through 50), MARS = Mathematics Anxicty Rating Scale.

oeffivient matrix in Table 4,15 shows total SEQ scures wrrclated significantly
with scores on GEFT, 'adicating students who were more field-independent
had had more spatial experiences which they had enjoyed. According to Table
4.13, wtal SEQ scures courrelated negatively with course grades, suggesting the
number and enjuyment of spatial activities were inverscly related to higher
achievement in the two mathematics classes. '

Other significant correlation wefficients were found between the subscore
which assessed spatial ability and the test for mathematics anxiety, the internal/
external scale, and the final wurse grade. These significant correlations indi-
cate that, in this sample, students with low scores on a spatial ability test had
hugher levels of math anxicty, that internal subjects scored higher than external
subjects un a mathematics ability test, and that subjects with Ligher scorcs on a
test of mathematical ability achieved higher grades in two mathematics courses.
The matrix displayed in Table 4.15 does not show significant correlations
bewween other variables such as lowus of control, cognitive style, and course

grades.
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TABLE 4.15

Pearson Product Moment Correlation Cocfficients
For Selected Variables

SEQ Spatial
Total Ability MARS IVE GEFT
MARS.- 0264 e 22 e e e e e e
(63) (65)
p=.419 p=.021*
IVE -.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. * = Sigmficantat .05level, ** = Sigmficantat .01 level, ( ) = Number of subjects.

Discussion

There were nu significant differences between the perfurmance of females
and males as indicated by mean scures on the instruments used in this study.
The sample may be described as field-dependent with external lucus of control
orientations, luwer than mid-range mathematics anxicty levels, low total SEQ
scures, luw spatial ability indices, and low levels uf mathematical achievement
in two courses at a minority college.

Spatial ability scures were correlated with achievement as measured by
cwurse grades in both mathematics courses. Tutal SEQ) scores were not correl-
ated with achievement. As expected, the number of spatial expericnces and the
enjoyment of these experiences corrzlated with high spatial ability scures. Al-
though the field-independent mude of cugnitive style correlated with the num-
ber and cenjoyment of spatial experiences, the spatial ability index was not
correlated with the field independent mode of cognitive style. In Oltman, et al.,
(1971), it was stated that the Group Embedded Figures Test did not assess
spatial ability, these results curruborate that statement. However, students who
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FIGURE 4.4

Iustration of 2 Group Embedded Figures Test Item*
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*P.K. Oltman, E. Raskin, and H A, Within, *"Group Embedded Figures Test.” Paws Altu, Calfor
nia: Consulting Psychologists Press, 1971,

have had more spatial cxperiences and who have enjuyed them scure higher on
the GEFT. An cxamination of a sample item on the GEFT (Figure 4.4) indi-
cates that activites thuught tu augment spatial pereeptions might help a student
cumplete the GEFT successfully. Lutus uf control orientation correlated signifi-
cantly with spauial ability (Table 4.15). Huwever, this dimension did not corre-
late with spatial expericnees and the enjuyment of thuse experiences (Talle
4.15). The negative currelativn between spatial ability scores and locus of con-
trul urientation indicates that the internally oriented purtion of the sample
scored higher on the test of mathematical ability.

The significant negative correlation between mathematics anxiety scores
and spatial ability scures indicate that subjects with more evidence of spatial
abilities had lower levels of math anxicty. ."here was no relationship between
anxicty levels and twtal SEQ scores. These results indicate that high mathe-
matics anxicty may.be pusitively related to lack of spatial ability rather than to
the lack of spatial experiences.

This investigaton found significant correlations between the following

pairs of variables:
117
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Cognitive style and number and enjoyment of spatial experiencees
Course grade and number and enjoyment of spatiai experiences
Mathematics anxiety and spatial ability

Locus of control orientation and spatial ability

Course grade and spatial ability.

o

Equally important is the fact there wese no significant cotrelations between the
following-pairs-of variablest———— —=——- = cm s et e e

1. Course grades and mathematics anxiety
2. The number and enjoyment of spatial expericnees and mathematics
anxiety.

Implications

The results of this study are interesting both in the direction of significant
correlations and in the compar swn of mean scores by gender. For example,
although the sample was not evenly divided by gender, data did not ir-licate
hugher levels of mathematics anxiety in minority females. In addition, both
sexes reported approatmately the same total number and the same degree of
enjoyment of spatial experiences, and the mean scores on the subscale which
measured mathematical ability were identical for males and femnales

The correlativns showing relationships between sclected variables may be
grouped to ascertain the effectiveness of these measures for minority students
The mean score of all items un the Spatial Expeticnee Questionnaire, which
indicates number and enjuyment of spatial experiences, did not correlate with
conrse grade or level of mathematics anxicty. A careful examination of the test,
by 1ts developer (E. McDaniel) and several black science and mathematics
faculty at nunonty institutions, revealed that the Spatial Expericnce Question-
naire did not indude enough activities comnmon to minotity students. There-
fore, one unplication of this study is that the acquisition vt development of an
istrument better suited to a minority student population is impetative Based
upon positive, significant correlations between spatial ability mean score and
lugh course grade as well as apon the inverse relationship found between spatial
ability mcan score and math anxicty mean score, the subseale (items 51-54)
may be uscful to identify quickly spatial ability levels of minority college stu
dents prior to enrollment in mathematics courses.

With the exception of a negative, significant correlation between mathe-
maties anxiety and spatial ability mean scores, no relationships were found
between mean scores on the MARS tests and othet scores. Again, inspection of
the instrutment revealed that its length and  teadability level probably affected
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the performance levels of this sample. This finding implies that an alternate
mcasure 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 anxicty), which affect achievement levels of students in mathematics
classes indicated the appropriateness of selected instruments for minority stu-
dents. The spatial ability sub-test of the Spatial Experience Questionnaire was
the most useful une,

In additivn, interrelationships between characteristics were revealed. In-
terestingly, the dimension of cognitive style did not correlate with measures of
mathematics anxiety and spatial ability . However, scores on the locus of control
measure did correlate significantly with both spatial ability and spatial experi-
ence mean sceores, The inverse cocfficients indicated internal students had
higher spatial ability scores and more spatial cxperiences.
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Urban Minority Student Characteristics Related to
Achievement in an Introductory Biology Course

Barbara Small Morgan

[ T TN T TTheresulis of the investigation indicate That Ihe achieveinént levels of south-"
em, black, urban, junior-college students in an introductory audio-tutorial
bology class were greater than achievement levels of students in a convention-
ally taught class. The mode of instruction, however, did not affect their

altitudes toward biology.

Introduction

A broad spectrum of ages, achicvement levels, motivational levels, and
academic experiences commonly are encountered in urban junior-college dass-
rvoms. The diversity of the student pupulation can be attributed partially to
attempts at making higher edutation accessible to all. Factors affecting urban
juniur-wllege students include. family respunsibilitics, part-time or full-time
employment, lack of college preparatory background, and a lack of suppurtive
networks due to the fact that many students are the first of a family to attend
college. Thus, attrition rates may be high, and the academic prugress of thuse
who continue in college may be slow or minimal.

Rescarch shows an interaction between acadumic achievement, instruc-
tional mode, and siudent characteristics. Therefore, a diversity of students
indicates the need fur a variety of teaching methods. Research findings suggest
that the audiu-tuturial (A-T) model is a viable alternative to tiaditivnal science
instruction for some studunts (Kahle, etal., 1976, Cobb, 1977). Cobb (1977) has
found that the AT model, developed by S N. Pustlethwait of Purdue Univer-
sity, can be extended tu address the needs uf black students at an urban southern
college. Gersert (1977) reports sume disadvantages as well as some advantages
of A-T instruction, However, the uverall respunse to this instructional inude has
been favorable.

The purpose of this study was to assess the general characteristics of south-
ern, urban, juniur wllege, minority students and tu cvaluate the relative cffec-
tiveness of A-T bidlugy instruction for these students. A modified A-T program
was designed to provide an alternative to conventivnal 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 characteristics of black, urban, junior-college students were met,
that the necessary resources were available, and that the instructional mode was
‘compatible with-teacher-preferences. Three-changes-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
claborate on the materials presented during the independent study
scssions. .

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.

Final course grades were determined on the basis of actual points

carned out of total points possible.

(2]

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-diswussion group and an audio-tutorial group. Groups cousisted
of the students who registered for one of the two sections of an introductory
biology class for stience majors for one quarter. Analysis of variance of mean
scores of the School and College Aptitude Test (SCAT) showed no significant
differences between the two groups (Table 4.16). The two groups were assumed
cquivalent 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- 43700 Between 1 20.0 200  .065 .80
Tutorial
Lecture- Within 7 2144.0  306.3

Discussion
Total 8 2164.0
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lchng 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-'F method of teaching was the focus of the
expertment, demographic data were collected and analyzed for four sections of
wtroductory biology in order to characterize this sample of students and to
compare them with other samples atilized as part of the otal project. For

TABLE 4.17

Demographic Data for Urban Junior College Biology Students
from Two Successive Quarters

% of

Student Characteristic N Total Sample
Sex 38

Female "

Male 99
Community Type 38

Rural 16

Small City 29

Disadvantaged Urban City 24

Advantaged Urban City 32
Parental Fducation 38

Advanced Degree 13

College Graduate 13

Post High School 18

High School Graduate 34

Not High School Gradnate 21
Famnily Size 38

2 Children 26

3-5 Children 34

More than 5 Children 40
Work Hours/Week 33

Less than § 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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cxample, Rottet’s Internal/External (I/E) Scale (Rotter, 1966) was used to
assess locus of control orientation. Cognitive styles were assessed using the
Group Embedded Figures Test (GEFT) (Oltman, et al., 1971). Students’ atti-
tudes toward biology were assessed with the Biology Attitude Scale (Russell and
Hollander, 1975). The Spatial Experience Questionnaire (McDanicel, 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 derived from four scctions of
introductory biology. Most of these students are female (71% ), they come from
diverse community types, and few have parents with college degrees (13%).
They represent a broad spectrum of ages (16-33). Forty percent are from fami-
lies with more than five children and 44% are employed 20 or more hours a
week,

TABLE 4.18

Descriptive Statistics for Pre-Tests of Achievement, Attitude, Learning Style,
and Spatial Experience

Test TPP N X 3D 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

Rouer’s I/E 23 16 9.44 4.30 0-16
Scale

Spatial Experience 150 8 46.50 16,11 21-68
Questionaire

KEY TPP « Tutal Puiats Possible, N = Namber, X = Mean, $D = Standard Deviation, R «
Range.

The mean scores from tests used to assess important student characteristics
arc foundin Table 4.18. The mean score on the Group Embedded Figures Test
(X = 4.91) suggests these students are ficld-dependent. The mean score on the
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Rotter I/E Scale ()-Z = 9.44) indicates that, in general, most of the students in
this sample have lucus of control urientations which are neither highly internal
nor external.

The mean score (R— = 46.50) for the Spatial Expericnce Questionnaire
suggests that the subjects have had few spatial, experiences (McDaniel, et al.,
1978) and that they do not enjuy spatial activitics. Achievement was measured
by a onc-way analysis of variance of post-test mean scores of the audio-tutorial
and-the lecture-discussiun-groups.-A-significant.difference.was.found.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
Mcan  Source  df SS MS FRatio F Probability
Audio- 54.50 Between 1 708.15 708.75 13.65 0.003
‘Tutorial
Lecture- 38.75  Within 12 623.25 51.94
Discussion
Total 13 13,320.00

A onc-way analysis of variance also assessed any differences in attitudes
toward biology between the two instructional groups. The results indicated no
significant cifference in attitude between the two groups. Students taught by the
A-T instructional mode did not score higher than students taught by the lecture-
discussion mode. Thercfore, 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 achicvement levels of
southern, black, urban, junior-college students in an introductory A-T biology
class were greater than achievement levels of students ina 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 rescarch 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 achicvement may be devel-
oped.
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REMARKS

Assisting women faculty at minority institutions through the total research
and dissemination process was the major focus of the Purduc 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.included_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 pepulation for
minority institutions, inferences weee 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 rescarch
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 1t 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 predictor for males.

Introduction

The locus of control construct has received increasing attention over the
past few years. Studies indicatc that onc’s locus of control orientation may have
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considerable tmpact on one's behavior (Lefeourt, 1976; Phares, 1976). The
dunension of locus of wontrol describes an orientation along a continuum from
internal to external. Individuals are described as intcrnal if they believe they
control their own destiny rather than being 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 excrcise control over their
lifestyles than externally oriented persons. Therefore, internal individuals en-
deavor to-control hfe’s‘occurrences. For-example, internally-oriented-students.
preparing for an examination probably exert more conscicntious efforts in
studying. In addition, they may contribute more during dass, asking questions
and secking 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 an 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 darification through classroom discussions.
One’s cassroom 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 for a certain behavior among internal individuals (Rot-
ter, 1966) and since class participation was one of the criteria for the student’s
grade, 1t 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 lovus of control oricntation by
observing verbal dassroom 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 would use more appropriate instructional strategies. This study was imple-
mented to ascertain any possible relationships between classroom behavior
patterns and lucus of control orientation. First, appropriate criteria were estab-
iished, then a limited case study format was used to observe and record behav-
jors. The following hypotheses were investigated:

1. The higher the degree of internality, the more responses a student will
make during a class; and
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*

2. The higher the degree of internality, the longer the response a student
will give.

Imtially, the verba) 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

2. Voluntary respense (comment and/or question following lecture or
student presentation)

3. Fluency of comment (compound sentence without pause(s) and the use
of “ub’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 simultancously).

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 varicty of patterns noted during the 12 class sessions These obser-
vations were quantificd by assigning points to cach 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
Duc to operational problems similar to those explained by Rotter (1976), signif-
icant correlations between the Nowicki-Strickland scores and the recorded ob-
scrvations 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, sclected 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, onc 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 anccdotal log were ana-
lyzed more extensively, new oLservations were made under two fairly con-
trolled classroom situations. Du:ing lecture sessions, the instructor presented
information, and student vccbal interactions consisted of direct questions.
Other dlass 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 dircct question asked
after a student presented his or her project. Content, accuracy, or elaboration of
response was not studied.

Resullts

The cfficacy 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 pattern,
that is, morc 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 Nowicki-Strickland Assessment
with Number and Length of Response

Nowicki- Number
Strickland*® of Responses Length of Response™

Male

Internal 7 Il > one sentence

Medium 13 5 S one sentence

External 21 4 < one sentence
Females

Internal 6 3 S one sentence

Medium 8 13 > onc sentence

External 10 6 > onesentence

KEY: S 1Isentence = short response; > 1 sentence = long response.

*The lower the number, 1the 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

14 |-
-z Males
- s Females
121 @ =Internal
) A = Medium
w ¥ =External
2 10of
@)
Q
0
x 8f
Ww
O *
el |
0 6
(00)]
s ~——_
> 4t l =%
2
1 1 | | | 1
4 8 12 16 20 B}
INTERNAL EXTERNAL

NOWICKI-STRICKLAND SCORES

found among the female subjects. Although their verbal behaviors suggested
internal, medium, and external orientations, their Nowicki-Strickland scores
were clustered at the median (8.0). Among female subjects, observed verbal

124




ERIC

Aruitoxt provided by Eic:

Reports from the Ficld 109

classrvom behaviors were not indicative of locus of control orientations. The
tape recordings and anccdotal logs were studied to explain these gender differ-
ences. These revealed that the most internal male was the most verbose of the
thrce 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 conseccutive questions after a lecture and interrupted a
lecture cither 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 for 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 ciass 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-
tiuns concerning his particular project. Not only were his responses involun-
tary, but they were also brief. The majority of his responses were monosyllabic
“yes”ur “no.” Although the median male was less responsive than other subjects,
he ueeasivnally 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 tu exhibiting verbal behavior, tended to transform her
responses into mini-lectures, lengthy and claborate.

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
commients that evoked interest, her comments were always short and she did not
elaborate on themn, Other students, however, tended to expound upon her ideas
which instigated several classroom discussions.

Implications

There have been studies of locus of control orientation and its relationship
to academic achievement, to personal and social interactions, and to prob.ctn
solving strategics (Joe, 1971, Phares, 1976, Rotter, 1966, and Rowe, 1978D).
I'tus research has attempted to identify student verbal patterns which may be
indicative of locus of control orientation. If a simple observational procedure
could be wlentificd, instructors could use instructional strategies appropriate for
internal or external students. The results of this study indicate that onc's class-
room verbal behavior does not necessarily serve as an indicator of one’s locus of
control orientation. In this limited sample, internal students were not always
the most 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 the need for expanded observations on the subjects. It
is suggested that observations of.the students in nonacademic settings, such as
their dormitorics 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 casily interpreted by college instructors

NOTE

1. A copy of the Nowicki-Stuuckland scale is available from Dr. S. Nowicki, Emory
University, Atlanta, Georgia 30322,
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A Profile of Southern
Minority
Undergraduates

The 1977 assessment of science by the National Assessment of Educa-
tional Progress (NAEP) included, for the first time, items to measure atti-
tudes. Analysis of these items has revealed an important contradiction:
Groups that traditionally do least well on cognitive items ~ blacks, those
living in urban-disadvantaged areas, and those living in the So.theast—
show more favoreble attitudes toward science classes and science as a career
than do groups with higher cognitive scores on this and previois (1969,
1973) science assessments. — Jane Butler 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. Each participant was actively involved in minor-
ity cducation in the sciences. Indeed, their lives and careers were witnesses to
their dedication. During the initial summer’s woikshop, 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 southcrn minority institutions. In addition, they
selected and agreed upon a battery of standardized measures which could be
sclectively used by each participant. Although cach would use only the mea-
sures appropriate for her research (and acceptable on her 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 mcasure. Thus, the data collected would provide a base for compari-
son between institutions in the project as well as for other rescarchers. In
addition, it was anticipated that this large scale characterization of southern
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minority students might yield insights which would enhance both student learn-
ing and administrative cffectiveness at the cooperating institutions,

Demographic Data

One purpose of this project was to characterize a representative sample of
undergraduate students at five southern minority colleges and universitics so
that their educational needs could be better met. The majority of the students
were enrolled in introductory biology courses, while a smaller number were
enrolled in mathematics and social science courses.

Demographic Survey

A demographic survey, presented in Appendix C, probed deeply into
socictal, familial, and persunal characteristics of the students. Efforts were
made to create a simple, yet reliable and valid survey instrument. Sensitivities
of students, wooperating faculty, and institutional administrations were consid-
cred in the survey design. Standard descriptions of community type and of
wommunity size, developed by the Educational Commission of the States for
their assesstnents of educational progress, were used. In addition, all responses
were numerically coded in the same order from small to large, so that ineaning-
ful eorrelations could be computed.

It was agreed that the implenentation of the survey as well as the utiliza-
tion of standardized measures would be subject to both institutional and indi-
vidual constraints. For example, several partiupants deleted the items related to
rcligious preference and personal finance, and all subjects were instructed to
delete any item which they felt invaded their personal privacy. Since all subjects
did not complete the entire questionnaire, the number of responses for items
varies.

Information collected by printed surveys is confounded by problems of
completeness, accuracy, and interpretation. Although the participants (or ex-
pericnced psychologists on the participant’s cainpus) administered the survey
and were available to answer questions, the results must be considered tentative
and subject to error. For example, cfforts were not made to ascertain accuracy
of responses with institutional records. In addition, some responses relied on
student memory (number of periodicals received weekly in home) or on student
interpretation (socio-cconomic level of home coinmunity). Lastly, although a
shorter version was ficld-tested at Miles College and Alabama A&M University
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durn;g 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 indludes sociv-economic level of home community, population of home
community, number of siblings, parental level of education, number of periodi-
cals 1n 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, characterizs 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 sophoimores.
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 familics with five or more siblings, that
the majority of their parents (55%) had completed high school, and that 26 % of
their parents had completed college. In 36% of their families, both parents lived
at home and both worked. About a third of the students camne from communities
under 25,000 and a third from cities vver 200,000. Students selected descriptors
(rural, disadvantaged urban, and advantaged urban) about cqually to charac-
terize their home communities,

Standardized Measures

Additional data were collected concerning aptitude, abilities, attitudes,

cogmtive learning styles, number and enjoyment of spatial experiences, levels

of mathematical 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 vary. Although the tests have been referred to in Chapter 4, a com-
prehensive description of them is o prerequisite for interpreting the information
in this chapter.

‘T'wo measures of personality were studied, cognitive style and locus of
control. Cognitive style was assessed by the Group Embedded Figures Test
(GEFT), which identified “the extent of competence at pereeptual disembed-
ding” (Oltman, 1971). The test requires that the individual identify and trace
sumple figures embedded within complex ones. There is a total of 18 possible
pownts. Individuals with high scores are considered ficld-independent (F1);
those scoring low are classificd as ficld-dependent (FD).

The personality dimension of locus of control was assessed by Rotter’s
internal-external (IE) scale. Rotter’s scale was developed to determine an indi-
vidual's orientation along a continuum,referred to as locus of control This scale
has 23 tems. Each item is compused of two statemnents, for example, (a) “What




TABLE 5.1

Demographic Data: Personal Characteristics of Southern Minority Students by Percent

Sex Major
Institution M F 1621 2225 26-35 Soc.Sci. Hum, Sci. Under5 5-10 11-20 24-40 Over 40
1 47 53 82 7 23 10 56
2 44 56 83 6 49 10 20 10
4 29 71 63 8 11 63 18 12
5 28 72 94 42 30 54 28
Combined 45 55 82 5 41 18 39 13

KEY: Blank = Item not used or data not available.
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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 34 >5 <HS. HS. >HS. 0 1 15 610
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
Corabined 6 14 17 26 38 20 35 46 5 23 38 28

KEY: Blank = ltcm not used or data not available.

*Data combined to = high school education.

happens to e 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 are no right or wrong answers, and numerical values are arbitrarily
assigned so that aggregatc high scores imply an external locus of control orienta-
tion, while low sccres reflect an internal locus of control oricntation. The exter-
nal orientation indicates that the person belicves 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
Dcemographic Data: Community Characteristics of Southern Minority
Students by Percent
Under 25,000 Fringes Over
School 25,000° t0 200,000 = 200,000 200,000

1 4 28 4 27
2 33 25 14 28
4 24 13 11 53
5 38 19 6 38
Combined 36 24 9 3

*Deseriptors from National Asscssment of Educational Progress
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In addition to the GEFT and Rotter’s [E scale, the School and College
Aptitude Test (SCAT), Spatial Expericnee Questivnnaire (SEQ), and Biology
Attitude Test (ATT) were given to .aost subjects. The Math Anxicty Rating
Scale (MARS) was administered on only onc campus.!

The School and College Aptitude Test (SCAT) assesses the scholastic
aptitude of an individual, A standardized test, which can be-given,at the pre-
college or college level, it consists of verbal and quantitative subsections. The
verbal section (SCATV) uses verbal analougy items to assess language under-
standing. The quantitative section (SCATQ) measures how well a student
understands basic numerical operations by using comparison items. For exam-
ple, sume items involve a comparison of the magnitude of two mathematical
quantitics. According to the test manual, the quantitative items have been
designed to place minimum emphasis on reading and to require quantitative
understanding and insight, rathcr than to measure traditional computational
skills. The test yields a verbal, quantitative, and total score. Each sub-section
has a maximum of 50 points, making a total possible score of 100 points.

Another instrument used was the Spatial Experience Questionnaire
(SEQ). It was develuped as a screening tool to discern the number of spatial
experiences and the extent of une’s enjoyment of spatial experiences and to
estimate one’s spatial ability. The instrument is divided into four subsections,
three of which were used. The first une asks the participant to rate on a scale of
“never” to “very often” the extent of their participation in 25 activities such as
sketching house plans, solving mathematical riddles, drawing/painting, and
sewing/embroidering. The second section requires that the person rate, on the
same scale, the amount of enjuy ment they receive from cach experiencee. The
third section provides an estimate, aceording to the respondent’s personal rat-
ing, of the case with which the participant performs certain spatial tasks. For
exanuple, the third section of SEQ assesses spatial ability by analyzing compe-
teney to construct a mental map of a city, to manipulate mentally a mathemati-
cal equation, and to visualize the rotation of a cube. The maximuin score for the
first two sections is 150 puints, and the ability section has a maximuin score of 12
points.

Another instrument generally used was a Biology Attitude Test (ATT).
The attitude test uses two different seales to gather information on students’
attitudes toward bivlogy. This measure had proved reliable with other samples
of munority students. The first part of the instrumnent consists of 14 statements,
expressing attitudes about biology. Respondents rate the statements according
to the extent of their agreement or disagreement, Representative items state., “It
makes me nervous to even think about duing a biology experiment” or “I feel at
case in biology and like it very much.” Ratings range from “strongly disagree” to
“strongly agree.” The second part of this attitude measure is an cight-item
differential scale that allows respondents to chouse descriptive terms that ex-
press their fuclings toward biology. The scoring procedure indicates the degree
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of pusitive or negative attitudes a person has toward biology, and again there are
nu wrrect answers. Arbitrarily high scores are indicative of positive attitudes
toward biology. .

Mean scores of total sample, actual range of scores, standard deviations,
total pussible puints, 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 sume cases, the subjects were divided into categories based on

TABLE 5.4

Mean Scores and Standard Deviations
for Cognitive and Aptitude Tests

Total Number of

_ Possible Schools

X Range SD Points Involved
IE(N = 386) 9.98 0-23 3.8 23 5
GEFT (N = 374) 5.23 0-18 1.5 18 5
T SEQ(N = 288) 47.40 2-99 18.3 150 2
ATT(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 I
MARS (N =~ 68) 219.00 98-324 7.4 490 I

*

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 collected from buth the demographic survey and various
standardized instruments provided a composite indication of personal, social,
and academic attributes of southern minority college students.

Profile of Undergraduates

Both the demugraphic survey and the battery of standardized measures
had a twofold purpuse. to describe a sample of southern undergraduates at
minority wlleges 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 sclection 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 achicvement, enrollment in science
courses, and selection of major? '

5. Does the number of hours students work vary across these campuses? If
s0, 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 science education were suggested by both the individual and collective data.
Each participant has discussed her results in an carlier chapter, now we shall
report the collective data.

Home Community

The results were tabulated by community type, a characteristic that re-
flects sucio-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,
advantaged-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
cmployed. “Advantaged-urban” (high income metropolitan) communities are
destribed 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
pusitions. “Rural” communities are defined as areas where the population is less
than 25,000 and where most of the residents are farmers or farm workers,

As Figure 5.1 shows, regardless of community socio-cconomic level, most
subjects had from one to five periodicals or newspapers available in their homes,
In addition, the datain Figure 5.1 suggest that more southern minority students
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from rural schools have had sticnce courses at both the college and high-school
level than students from cither advantaged or disadvantaged urban arcas Al-
though 41% of the students whe described their hoine 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 1n science in high school, but few continue in college. 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 sclect
science, avoiding both fundamental and advanced courses in mathematics The
lack of mathematics courses cffectively eliminates students fror- college science
courses. Stake and Easley (1978), Ignatz (1975), and Kahle (1979) attribute low
science enrollments among minoritics to academic tracks which allow for little
flexibility in high-school programs and to inadequate counseling of minority
students. The largest percentage of subjects, regardless of community type,
selected social science as their college major. Scicnce majors comprise the next
largest percentage of this sample. The dichotorny found in the 1977 National
Assessment of Educational Progress of Science between attitude toward and achicve-
ment 1n science is reflected in our data. Students describing themsclves from
urban disadvantaged communities comprise the highest pereentage selecting
science as a major. This is in keeping with the NAEDP results that showed that
black 13- and 17-ycar-olds valued scientific studics and thought that carcers 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 « more external
locus of control, a more ficld-independent mode of cognitive style, and more
positive attitudes toward biology. However, in other cases, such as the verbal,
quantitative, and total mean scorcs of the 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 com-
munity type, onc pattern cmnerges. Among this sample of southern minority
college students, subjects from disadvantaged urban areas have slightly higher
wmean 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 chsadvantaged urban areas continue to college, two of the participating
institutions, Miles College and Atlanta Junior College, have open admission
pohicies and attract students mainly from urban areas, It has been suggested by
Kahle (1979) that urban arca compensatory cducational programs for the disad-
vantaged mnay 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
eaperience, college major, lowus of ontiol orientation, and cognitive style. The
data indicate that males take more highi school scicnee courses than females, yct
cqual percentages of men and women enroll as science major.. Perhaps, women
in college are freer of the soual and peer pressures which restrict their enroll-
ment and performance in high school science courses (Vockell and Lobone,
1981). In addition, only slight differences are noted between percentages of men

FIGURE 5.2
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and women selecung specific wollege 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 oricntation. Using the
mean score of the total sample (10) on Rotter’s IE scale to divide the subjects into
two categorics, internal (<9) or external (>10), 63% of the females have an
external orientation, while 37% are internally oriented. On the other hand,
55% of the male subjects are externally oriented while 45% view themselves as
internally controlled. These differences in percentages of males 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 (Phar- ,, 1976; Feather, 1968).

Studeuts were aiso divided into two groups, field-independent and field-
dependent, based 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 those scoring at 4 and below were categorized as field-dependent. Divided
on this mean, 59% of the total sample was grouped as having a field-dependent
cognitive style. When inales and females are divided separately, a higher per-
centage of females (62%) than males (54%) are characterized as ficld-
dependent. Although Witkin claims that “the difference in means between the
sexes is quite small compared to the range of scores within each sex,” he and
other rescarchers have found that scores of male and female subjects form a
bimodal distribution (Witkin, 1977, p. 7). According to Maccoby and Jacklin
(1974), “1t1s well known that males tend to score higher than females on tests of
‘ficld-indeperadence’ ” (p. 104). They 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 grouped according to locus of control oricntation
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). (Sce Table 6.2.) These results support Witkin's (1977) contention
that the constructs of lucus of control and cognitive styles are closely related

A battery of standardized measures was used by the participants to gather
information concerning academic and personal attributes. Mean scores were
caleulated by gender for each measure. These arc displayed in Figure 5.3
Generally, the data do not reveal any differences between the sexes. There is,
huwever, a shightly 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
Ths finding parallels rescarch concerning majority students (Bouchard and
McGee, 1977, Petrusic, Varro, and Jamieson, 1978, Vanderberg and Kust,
1978; Guay and McDanicl, 1978).
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"FIGURE 5.3

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 scienee is one’s mode of cognitive style. Cognitive style
refers to the way in which one perecives one's environment. Recently Cross
(1976) and Douglass (1978) have suggested that type of cognitive style also
affects how efficiently one learns in a particular learning environment and how
effectively one solves problems. These aspects of cognitive style are discussed in
Anthony and Sander’s contributions in Chapter 4 and are pertinent to 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 averages reflect the
skewed distnibution, illustrated in Figure 5.4, and indicate a relatively ficld-
dependent mode of cognitive style among these students, This sample mcan was
below the means (10.8-12.3) of other college samples, shown in Table 5.5. For

FIGURE 5.4
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TABLE 5.5

GEFT Mean Scores for Sclected Samples of College Students

Researcher Description N Sex Mecan
Witkin, 1971 College Students 155 M 12.0
_ 242 F 10.8

Witkin, Moore, College Graduates 1256 M&F 11.6
Goodenough, and Cox, 1977 Graduate Students 550 M&F 11.6
Witkin, Moore, Science Majors 401 M 12.3
Goodenough, and Cox, 1977 173 F 12.1
“Other” Majors 3713 M 11.5

409 F 11.5

Education Majors 155 M 12.0

242 F 10.8

Carter, 1981 Biology Majors 43 M 4.4
Southern 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

Kabhle, 1981 Southern Minority 193 M 5.3
College Students 23¢ F 4.4

427 Comb. 5.2

further analyses, the sample was divided into field-independent and field-
dependent subgroups. Inorder to obtain aircasonable number in cach category,
those scoring at vr abuve 12 (N = 44) were placed in a field-independent sub-
group, while thuse scoring at or below 3 (N = 175) were categoriczed 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 relatively field-dependent or field-
independent were cumpared by cominunity size, by college major, and by mean
scores on standardized instrumcnts. Figure 5.5 shows the percentage of field-
dependent or ficld-independent students who live in different sized communi-
tics. Generally, the highest percentage of field-dependent students come from
the smallest comnmunities and their number decreasgs proportionately as com-
munity sizc increases. This trend holds until a large urban community is de-
scribed where the percentage of students dassed as field-dependent increases to
25%. Douglass (1981) kas identified scveral reasons for this finding. She states.
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FIGURE 5.5

Percentages of Relatively Ficld-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 concentrat-
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 similaiities with the inner city student. Often rural students have re-
sponsibilitics at home (chores) as well as school. Many times the students have
responsibilities which are not clearly defined and which, therefore, require a
global perspective. Rural students usually must coordinate chores, home re-
sponsibilitics, 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 their environments (Douglass, 1981).

Figure 5.6 presents percentages of relatively field-independent or field-
dependent students sclecting 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, etal., (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 studies 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 sclection of science as a college major by more field-independent students at
minority colleges and universitics 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
ficld-independent and field-dependent students scoring above the mean on cach
of the standardized tests used. In all sections of the School and College Aptitude
Test, morz ficld-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 characterized as
internal or external, and equal percentages had positive attitudes toward biol-
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FIGURE 5.6

Descriptive Data for Relatively Ficld-Independent and
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ogy. More ficld-ndependent students scored above the mean on the Spatial
Expericnce Questionnaire, indicating that these students had and enjoyed more
spatial expericnces.

In summary, when this sample of southern minority students was divided
into two groups, relatively ficld-independentand field-dependent, the following
differences were noted:
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1. The sample did not form a normal distribution according to scores on
the GEFT test of cognitive style,

2. Generally, percentages of ficld-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 ficld-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 cqual percentages of field-independent and ficld-
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 lucus of control. Many studies have found that blacks and persons
from disadvantaged sotiv-economic situations generally see themselves as more
externally controlled than majority individuals and those from higher socio-
cconomic 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 upportunities would develop an externally oriented out-
look un life. Also, social class interacts with race so that individuals from
the lower dlasses and niinority groups tend to have high expectancies of
external control (p. 624).

Both mean and median scores for Rotter's [E scale (9.98 and 10 38 respectively)
were obtained. As Figure 5.7 shows, the total sample approximated a normal
distribution, but with sume emphasis teward the external control side of the
distribution. The sample mean was similar to that of other comparable samples,
shown in Table 5.6, which ranged from 7.12 to 9.79. Scores more than one
standard deviatiun (£ 3.8) above and below the mean were used to scparate
subjects intu two 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 was not
included in the following comparisons.
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TABLE 5.6

Internal/External Mecan Scores for Selected Samples of College Students
Researcher Description N  Sex Mecan SD
Gore and Rotter, 1963 Florida State Univ. 62 M - -
Black studentsenrolled 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 Arca 25 F 9.00 3.90
57 Comb. 9.56 4.10
Rotter, 1966 Ottis State 575 M 8.15 3.88
Eletnentary 605 F 8.42 4.06
Psychology 1180 Comb. 8.29 3.97
Hsich, Shybut, and Anglo American 131 M - -
Lotsof, 1969 108 F 8.42 4.06
239 Comb. 8.58 3.89
Amecrican 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 I M 8.67 2.88
Students Enrolled in 106 F 8.52 4.16
Introductory Biology 109 Comb. 852 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, 1981 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 3.8l
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Distribution of Scores on Rotter’s I/E Scale

FIGURE 5.7
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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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Descriptive Data for Relatively Internal and Relatively External Students

FIGURE 5.9
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Percentages of students grouped as internal and external are shown in
Figures 5.8 and 5.9. Figure 5.8 presents the percentages of these subgroups who
are erither internal or external in their locus of control orientation by community
size and level of parental education. A higher percentage of the internally
oriented subjects came from small communities (less than 25,000) and from

families in which the parents had at least a high school education.

1

4

3
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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, more 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 ficld-
independent and ficld-dependent students on these same measures. Only slight
differences are noted in percentages of external or internal students scoring
above the mean on uther measures (cognitive style, spatial experiences, atti-
tudes toward biology).

Again, certain conclusiuns may be drawn from the data concerning locus
of control orientation.

1. The sample was nearly norma'ty distributed according to locus of con-
trol oricntation.

2. Higher percentages of interrally oriented students came from rural
home communities and had parents with at least a high school educa-
tion.

3. Suence was selected as a college major by a higher proportion of inter-
nally oricnted students than externally oricnted ones.

4. Approximately cqual percentages of both internal and external stu-
dents score above the mean on sclected standardized measures of apti-
tude,

Summary

Many supposttions 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
cogmitive style. When extreme scores from the total sample were used to select a
relatively field-independent subsample and a relatively ficld-dependent sub-
sample, common characteristics became evident. For example, the field-
dependent subsample was described as living in cither rural communities or in
large urban areas, as preferring social science or education for a college major,
and as scoring shghtly 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 scalc) were more likely to be from rural communitics, to
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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 varicety of communities and socio-cconomic 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, Ths test 1s deseribed in Chapter 4 16 Gwendolyn Davis, “The Efficacy of Spatial
Abihiy and Other Selected Measures in Predicung Mathematies Achies ement of
Minority Students.”

2. Kalile (1979 wites the following Nauonal Assessinent of Edutatiunal Prugress data.
82% uf black 17-ycar-uids compared with 58% of white 17-year-olds think that
stacnee shuuld be required, 73% uf black 17-ycar-ulds wompared with 54% of white
17-year-olds think that sticnce edutatiun is, in the lung run, worth .lic expense and
cffort expended.
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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 Jefferson  from a letter to
Col. Charles Yancey, January 6, 1816.

Introduction

The small number and relatively low status of women and minority scien-
tists in hugher education is an area of national concern. As described in Chapter
1, three barriers have been identified which inhibit participation and advance-

ment by these groups:

1. Limited access to advanced training,

2. Insufficicnt 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 universitics which compose the Alabama Center for Higher Educa-
tion. The project was designed to assist these women through the total research
and dissemination process from experimental design to publicatio"h of articles

Participants

Successful recruitment was largely due to the personal approach used by
Cobb. Although there was no attempt to sclect on any factor cxcept 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




ERIC

Aruitoxt provided by Eic:

Reflections and Recommendations 139

could be structured appropniately. Iaterestingly, according to this instrument,
all of the participants had similar personality inventory patterns. The Myers-
Briggs Type Indicator identifies individuals along four dicotomous scales.
extrovert/introvert, sensing/intuitive, thinking/feeling, and judging/percep-
tive. An individual's type cunsists of the combination of one preference from
cach of 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 pruject in two ways.
First, the participants’ personalities were compatible with the goals of the pro-
ject, and, second, the individual projects were structured so that each worked
toward her goal in a deliberate, urganized fashiun, assuring the eventual success
of her research. The simuar personalities also facilitated the completion of the
collective project.

Participants benefitted frum the upportunities afforded by the project buth
as individuals and as future leaders in science education. Although unly accom-
plishments cumpleted during the tenure of the project can be tabulated now,
they are impressive. Advances have been divided into twu categories. those
affecting the individual women and thuse affecting the group in general.

Individual Accomplishments Related to Project Goals

1. Seven of the original 10 participants returned for the second summer.

2. Six of the seven completed articles about their rescarch.

3. All submitted their papers to an appropriate journal.

4, Two of the seven served on review pancls for the Nationa! Science

Foundation.

Five of the seven returned to universities for advanced degrees or post

doctoral work.

6. Two of the seven ¢pnducted workshops concerning women in academia
on their home campuses.

7. Two of the seven presented follow-up papers at a major regional meet-
ing, partially at their own cxpense.

8. Onc was appointed to a national committee on the status and role of
women in biology education.

(&, ]

Group Advances Related to Project Goals

1. Extensive liasons formed between the participants and the over 20
woumen who were cither paid or volunteer consultants during the period
of the grant.
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2. A duse, couperative peer network developed between the participants,
which wontinues 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 uperating 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 regivnal conventions, in the job market, and through
informal exchanges of ideas and expertise,

The abuve arc professional accomplishments, it is beyond the scope of
these pages tu describe the personal friendships and liasons which developed.
Taken together—both persunal and professional —a new working, supportive
cadre of women in science arfd 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, arc in the tradition of the historical black college — small,
private, and historically church-supported. The other two reflect different influ-
ences in southern, minority, higha cducation, Alabama A&M University is a
land grant institution, whose founding was instigated by the Morrill Act in
1890. It has served southern black students by o ‘ering technical and agricul
wral educauon, Modern changes mandated the founding of Atlanta Junior
Gollege. As the demand for higher cducation for minorities increased in the
1960s, southern college and university systems were strained to accept addi-
tional students. Atlanta Junior College, part of the University of Georgia Sys-
tent, was established to provide convenient aceess to college education for all
residents of Atlanta, Regardless of these historical differences, all five institu-
tions have primarily black students. They constitute, therefore, a major future
resource uf potential minority scientists, engincers, and technicians This po-
tential has not been fully realized, although speific programs have been insti-
gated and are continuing to be developed through consortia cflorts

Similarities and Differences

Because individual participants and institutions chose whether to adminis-
ter the demographic survey, data from all institutions is not available. How-
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ever, he respunses are representative of the three basic 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
(bldck, land-grant), and at Atlanta Junior College (black, urban).? The data
indicate differences among these three kinds of institutions. For example, stu-
dents attending institutions in urban arcas (Miles and Atlanta Junior colleges)
more uften hold vutside jubs and wurk longer hours than those attending the
other schuols. Accurding to Table 5.1, uver 60 % of the students attending Miles
and Atlanta Junior Cullege work more than 10 hours per week at an outside job.
Nu student surveyed at Talladega or at Alabama A&M reported working over
10 hours/week at an vutside jub. Whether this difference is due to administra-
tion uf the questionnaire, age of student, sutio-cconomic status of student and
hisher famly, availability of jubs, ur location of institution was not ascertained.
However, Atlanta Junior College students reported the greatest number of
work hows and were generally vlder than students at other colleges surveyed.

Student work patterns in the urban institutions surveyed indicate a need
fur flexible schedules and curricula. Participants from both Atlanta Junior and
Miles colleges expressed concerns with their institutional schedules. Specifically
Af potential black scientists are tu be trained at these institutions, flexible sched-
ules, alternating laburatory and lecture sessions in the evenings, are mandated
This type of scheduling may require longer than the traditional quarter or
semester fur course completion, and this adjustment must be made also In
addition, self-paced instruction such as the audio-tutorial prograis discussed in
Chapter 4 at Talladega, Miles, and Atlanta Junior colleges may be cssential to
inecting 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 1s the number of periodicals available in homes. Students attend-
ing urban culleges reported more access to these materials. Two differences,
number of work hours per week and number of vutside 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 Juniur Cullege and at Talladega College, while approxi-
mately equal numbers of males and females were recorded at Miles College and
Alabama A&M University. The number of women attending urban colleges
part-time s prubably the cause of this difference at Atlanta Junior College.
When the partiupants were queried about the disproportionate number of
women reported at Talladega College, they respunded that enrollment data
show more female than male students at historically liberal arts colleges for
blacks. Tlns fact 1s masked in the data collected at Miles and Stillman colleges
because biolugy classes, which enroll more males, were studied. They suggested
the traditiunal pattern in southern black families has been to send daughters to
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college. Even today, famihes are more likely for social reasons to enroll daugh-
ters than sons in small, church-related, black colleges.

The s1ze of home communities of the total sample (Figure 5.3) reflects the
location of the respective institutions, except in the case of Miles College.
Although Miles College is within the greater metropolitan area of Birmingham,
Alabama, over 30% of its students come from rural communities. Parucipants
frum Mules College attribute this finding to its historical and religious traditions
as well as to its open admission policy. Tiaditionally Miles College has provided
higher educational vpportunitics for 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 of minority rural students
attending all types of southern colleges and universitics.

Although there arc similaritics among these southern minority institu-
tions, there ai: interesting differences. Sume differences (reading materials,
working houts) are attributable to the location of the school, others (gender
ratio, hume communities) are related to type of institution. Some of these
differences, however, may require different staffing and scheduling patterns on
individual campuses.

TABLEG6.1

Full-Time Black Enrollment as Percentage of Total Enrollment by Type and
Control of Institution, 1976 and 1978

Type and Control Year

Institution 1976 1978

Public Universitics N 75,996 102,162
% 4.8 9.7

Private Universitics 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 Condstion of Education, 1978, p. 118, The Condition of Education, 1980, p 110
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Continued Growth and Development

Throughout this work, 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. Fur example, blacks account for 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-ycar
colleges. Although the percentage of blacks in the total enrollment of private
colleges increased by 4% between 1976 and 1978, there is no dear indication
that the increase was at traditional black colleges. During that same period,
black enrollment as a percentage of the total enrollment at other types of institu-
tions increased dramatically. For 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 universities. All of these enroltment
trends raise concerns over the future of traditional black, private, liberal arts
colleges such as Miles, Talladega, and Stillman. If these enrollment trends
continue into the 1980s, both Alabama A&M University and Atlanta Junior
College will thrive. However, public two-year institutions are relatively new
and vutside of the traditional educational route of black students. Their success
in fustering the development of minority scientists, doctors, dentists, and engi-
neers has not been assessed.

Varied solutions have been offered recently concerning increased minonty
participation in higher education, two are pertinent to our discussion. Kenneth
Clark (1979) has developed the thesis that historically black colleges should
“become academies with educational objectives of seeking to compensate for the
previous 12 years of educational inferiority and prepare their students for a
single standard high level of collegiate, graduate, and professional education”
(p- 64) He maintains that the task requires a fundamental “rethinking of the
traditional structure, vrganization, objectives, and goals of higher education of
American blacks which were inherited as part of a legacy of American racism”
(p. 64). This 1cthinking will nccessitate redefining the traditional four-year
program for a baccalaureate degree and altering course offerings at many mi-
nority institutions. As he says, we must “. . . define a wollege degree not in
terms of the appearance of academic courses, not in terms of a stated amount of
time, but in terms of aciual academic achievement. Each student must be
provided with the time he or she needs to reach a level of academic performance
which would miake hin ot lier able to compete with others on a single standard
of academic competition” (p. 64).

Clark’s proposal is dirccted at colleges such as Miles, Stillman, and Talla-
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dega. When his artidle was discussed with women faculty from these institu-
tions, they umilaterally rejected his suggestions. They considered his approach
both objectionable and racist. Each expressed concern about the “brain drain”
froin their campuses to prestigious northern colleges and universities. In fact,
some mamntamned that tacii ablest students were lured away with financial
packages. In addition, they worried about the rising cost of eclucation at histori-
cally black colleges so that these institutions were no longer competitive with
public southern institutions, now accessible to black students They hoped,
howevet, that increasing numbers of bright black students would 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 historical mission. They were notinterested in, indeed, they
were insulted by, the suggestion that their colleges become interim “academies ”

If Clark's direction s to be fruitful, the faculties and administrators of these
mstitutions will have to radically change their stance. Obviously the Alabama
Consortium of Higher Education has sought another answer It has provided a
way for southern minonty colleges to pool their strengths and resources in order
to upgrade their curricular offerings.

A second suggestion is directed toward providing higher education for
more black students. However, 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-
tamns that two-year, nontraditional colleges could provide opportunitics
“  forstudents 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 suceess in four-year college subjects, to be able to
improve such skills, and for 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 Clatk and Lewis are suggesting the same
basic solution to the problem of increased minority participation in higher
education; that 1s, the improvement of the students’ basic skills and academic
backgrounds.

However, they are 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 conttibution as providing black leaders who will contrib-
ute to a “democratic pluralistic socicty, through [their] transformation of the
black commumty from a chsadvantaged, pov erty-crippled segment of American
soctety mto a liberated ethnic group” (p. 40). He recommends that the histori-
cally black colleges establish new imissions as well as high standards for selecting
and evaluating students. The minority two-ycar community college, on the
other hand, will focus on the special needs of nontraditional students. The
faculty participating in this project coneurred with Lewis’ evaluation of the role
of traditional black colleges.
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Buth dircctions should lead tu increased opportunities in higher education
tailored to the needs of more black students. The complexity of the problem, as
well as the strong tradition of suuthern minority colleges and universities,
suggests that both dircctions must be taken,

Participating Students

This project cuncerned upgrading the research skills of worien faculty at
winurity institutions. However, cach of these women was primarily concerned
with anuther issue, that is, with imnpruving learning in her dasstooin. Their
rescarch projects were not academic exercises in statistical analyses vt in con-
trolling internal and external experunental errors, they were 1eahistic apprasals
of their students —of the personal, suddal, and academic factors affecting
achicvament in their dasses, In the lung run, the suceess of the project lay not su
much in the number and expertise of the consultants nor in the suphisticated
rescarch skills learned, as in the strides made by the participants in understand-
ing huw to help their students learn. Their intense rescarch effects were directed
toward that goal.

The combined data collected by the participants displayed several siguifi-
cant correlativns, These currelations, based on datain Table 6.2, are as folluws.

. Lucus of control and cognitive style. individuals with an internally
uricnted lueus of control (“internals”) had a inore field-independent

modc of cognitive style.

TABLE 6.2

Pcarson Product Moment Correlations between Selected Variables

I GFFT SCATV SCATQ SCATT
-.15 -.18
NS (105) (105)
p=.059 p=.033
-4 .52 .33 .52
GEFT (330) (119) (19 (118)
p =.007 p = .00t p=.001 p=.001
-.14 .20
SEQ (268) (236) NS NS NS
p=.012 p=.001

KEY: () = N; NS « Non-Significant.

Aruitoxt provided by Eic:
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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 cxperiences:
field-independent students had more spatial experiences and cnjoyed
them more than ficld-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 ficld-independent individuals scored higher on both the verbal
and quantitative portions. High SCAT total scores correlated signifi-
cantly with both internal locus of control oricntation and field-
independent cognitive style.

Although the first three itemized corrclations were expected, several
results were not. For example, the sample was not expected to approximate a
nortnal 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. However, Escoffery reported that in three predominantiy
black colleges, Virgnia State College, North Carolina Agricultural and Tech-
nical College, and Morgan State College, the sensc 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.

Rescarch concerning locus of control orientation has focused on under-
standing and interpreting this personality dimension, not on changing or redi-
recting individual orientations. However, Rowc's (1978) pioncering work indi-
cated directions that are successful with younger students. Some of these
techmques may be extrapolated to older students. For example, science instruc-
tion must provide sufficient time to work with experimental materials so that
events may be repeated. Such experiences will introduce the notion that events
arc replicable and, therefore, under onc’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 avatlable to help them develop a sense that the world can to some extent be
managed by them. . . . There may bea conncction between developed ability
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to understand and manage science phenomena and problem solving in social,
economic, and political cuntexts”(p. 393). Itisimportant 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 resultis important. It indi-
cates, for example, the need for both curricular and instructional changes In
teaching primarily ficld-dependent students at southern minority colleges, in-
structors should use deductively sequenced curri. Jlar materials (Douglass,
1979) and teach 1n 2 manner which maximizes learning by ficld-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.c., to become more field
mdependent. Although it is not suggested that a ficld-independent mode is
preferable to a field-dependent one, academic success, particularly in science,
mathematies, and engineering, is related to a ficld-independent cognitive style

Because of the sensitivity surrounding the use of standardized measures of
ability and aptitude with minority students, the participants were particularly
interested n 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 informatiun 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 specific characteristics of a sample of southern minority stu-
dents has been presented, now recummendations 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 m the educativnal process. Blacks and Hispanics enter college
at lower rates that Whites. . . .

Once started 1n college, buth Black and Hispanic students withdraw at slightly
hugher rates than do White students at four-ycar institutions, Under all circum-
stances, the withdrawals are heavily (73 percent-88 percent) for non-academic
reasons, which suggests that economics play a significant role. (NSF/DOE, 1580, p
62-63) o

The need for additional financial aid has been discussed in Chapter 3. The
consortium of culleges and universitics participating in this project has focused
efforts to raise monies. However, more is needed.
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Anuther recommendation to incrcase the participation of minoritics in
sucence is based upon data frum the National Assessinent of Educational Pro-
gress (1978) as well as frum many independent studies, Considerable evidence
shows that positive attitudes are develuped in the secondary schools by suceess-
ful participation in sucnce courses and continual expusute to approptiate role
mudcels. Any increase in the number of black scientists, then, miust be based un
thanges in carly sceondary education such as definitive counscling of minority
students into scicnce and mathematics classes.

Summary

The intent of this project was to enhance the rescarch skills and productis-
ity of wonien faculty at minor-ty institutions. In the course of reaching that goal,
uther prionities were dentified and examined. For example, the participants’
overruding cuncern with their institutions and their students led to analyses of
factors affecting cach of them. Although it is beyond the seope of this book to
analy z¢ the myniad of factors affecting minority higher cducation, it is hoped
that the analyses and discussion within these pages will help fucus 1esoutees and
cfforts to cluninate barriers to the full participation of minority students and to
foster progress of minority institutions and their fa ultics.

The results of the project suggest specific ways o alleviate barriers to
woraien 1n academe. Speufically, for women in scicnee and scienee education
with primarily tehching positions, a change in rescarch dircetion is recom-
mended. Problems can be identified, experiments can be designed, and anal-
yses can be run which require no materials beyond the carricula, no subjects
beyond the studenis, and nu apparatus beyond the dasstooni or teaching labu-
ratory. Rescarch into factors affecting the achievement of students can lead to
personal as well as professional growth and advancement,

This praject, which has helped participants develop escaich and writing
skills uver a period of three years, has met its goal. the inereased rescarch
productivity of wornen faculty at minority institutions. As a result, minority
wornen, who have been deseribed as the forgotien members of academe, have
become active and productive on a national level.

Duning the course of the project, two broader goals were identified. in
cicased patticipation of minority students in science courses and careers and
continued growth and dev clopment of svuthern minority institutions of higher
cducation. The suceess of these participants, in conjunction with others, in
reaching those two guals will be analy zed in future assessments, reports to the

President, and rescarch compendia. Progress has begun, let us hope that it

continucs,
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NOTES

1. The Myers-Briggs Type Indicatur was analyzed by Linda DeTure (Appendix B). All
inquires concerming its use and interpretation should be directed to her.

2. In urder to assure privacy, the institutions are not specifically identified in any figure
or table.
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Biographies of Participants
Nell Rice Anthony

Before assuming her current duties as professor 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 associate 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 Qutstanding Educator of America Award, 1974-1975. She
also received the Certificate of Recognition from the Alabama Reading Association,
1977, and the Cerutficate of Participation from the Follow Through Workshop, 1978. Dr.
Anthony 1s 2 member of Kappa Delta Pi Honorary Society, the Association for Curricu-
_ lum and Supervision, National Education Association, and the Alabama Education
Association.

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 America 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 Association.
She also served as advisor to the Alpha Sigma Chapter of Alpha Kappa Mu National
Honor Society.

Ms. Carter currently serves 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 dissertation, supported by
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the National Science Foundation, will concern factors affecting conceptual learning in
science in carly adolescent black students.

Mildred A. Collins

Mildred Callins, assistant professor of biology at Stillman College, Tuscaloosa,
Alsbama, 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 Tenncssee 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, Alabana,

M:s. Davis 1s an active member of the Alabama Association of College Teachers of
Mathematics and the National Council of Teachers of Mathematics. She is also a mem-
ber of Beta Kappa Chi Scientific Honorary Society.

Barbara Small Morgan

Barbara Small Morgan received her M.S. degree from Atlanta University in 1974,
and since that ume 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 Southcast 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 1s 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 mstructor of sociology at Talladega College, Talladega. Alabama, during
the 1978-79 school year, She is currently a rescarch assistant in the Department of
Souology at Washmgton 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 Socicty. She has been the recipi-
ent of two academic 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
NIE-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
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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

Mas. 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

Waest Lafayette, Indiana 47907

Dr. Charlotte Boener
Science Teaching Center
Coliege of Arts and Sciences
Indiana State University
Terre Haute, Indiana 47807




Dr. Joan Creager, Editor
The American Biology Teiacher
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
Indianz University
Bloomington, Indiana 47407
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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 02 173

Dr. Classie Hoyle

Affirmative Action, 105 Jessup Hall
University of lowa

lowa City, lowa 52242

Ms. Irené Johnson

School of Science Administration
Purdue University

West Lafayette, Indiana 47907
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Dr. Kathryn Linden
Department of Education
Purdue University

Woest 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
Purduc University

West Lafayette, Indiana 47907

Dr. Linda Putnam

Department of Communications
Purdue University

West Lafayette, Indiana 47907

Dr. Exyie Ryder

College of Education

Southern University

Baton Rouge, Louisiana 70813

Dr. Susan P. Speece
Department of Education
Anderson College
Anderson, Indiana 46011

Dr. Grayson 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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Demographic Survey

Please provide the following information about yourself, your school, and your commu-
-nity. 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 cach
item,

1. Ageinyears
a. 16-21
b, 22-25
¢, 26-35
d. 36-45
¢. over 45 e

2. Sex
a. Female
b. Male

3. Race
a. African
b. Black
¢. Caucasian
. Hispanic
¢, Other

4. College which you attend
a, Alabama A&M University
b. Atlanta Junior College
¢. Miles College
d. Stillman College
¢. Talladega College

. Researcher (please darken only one as appropriate for either 5 or 6)
a. Dr. Anthony
b. Ms. Carter

' ¢. Dr. Clarke

d. Dr. Cobb

¢. Ms. Collins

(%3
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. Researcher (please darken only one as appropriate for either 5 or 6).

. Ms. Morgan
. Ms. Parsons
Ms. Sanders
. Ms. Taylor
. Ms. Wilson

I -N - o

. 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. Bigcity (over 200,000)

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 mixed communities with one or two high schools)

¢. Disadvantaged urban communities (in o around cities of over 200,000 where a
high number of residents are on welfare or are unemployed)

d. Advantaged urban community (in or around cities of over 200,000 where a high
number of residents are in managerial or professional positions)

. Level of parental education

a. Parents did not graduate from high school

b. Atleast one parent graduated from high school, but did not continue beyond high
school

c. Atleast one parent has post high school education

d. Atleast one parent graduated from college

c. Atleast one parent has an advanced degree (beyond college graduation)

. Size of family in which you grew up

. Only child

. Only one brother or sister

Two brothers or sisters

. Three or four brothers or sisters
. Five or more brothers or sisters

[L N~ s I~

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

¢. One-parent family; one parent works outside of the home

d. One-parent family; no one works outside of the home (external support)

. Your marital status

a. Married
b. Single

)




13.

14

15.

16.

19,
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Your own number of dependent children
a. None

b. Oneor two

¢. Three or four

d. Four or more

Type of family in which you grew up

a. One or two parents in home

b. Onc parent and other adult relatives in home

c. T'wo parents and other adult relatives in home

d. Adult relatives (aunts, uncles, grandparent, ctc.) only in home

Reading matcerials 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

. 1-5 magazines and newspapers regularly taken and read in home
d. 5-10 magazines and newspapers regularly taken and read in home
¢, Cannot remember

(2]

Size of high school graduating class
a. Under25

b. Between 25-50

¢. Between 50-150

d. Between 150-500-

e. Over 500

. Previous science experiences, indicate the greatest number

a. None

b. One or more science classes in high school

¢. Onc or more science classes in college

d. One or more science classes in high school and in college

. Previous college experience

a. None

b. Trades, technical or vocational school (post-high school)

. Attended onc college other than the one in which you are enrolled presently
d. Attended more than one other college

Number of hours you are enrolled in classes this semester
a, Fourorless

b. Five to eight

. Nineto eleven

. Twelve to sixteen

. Seventeen or above 1 7 7

[¢ B~ £ }




Appendix C

. Number of hours you regularly work (arc employed) per week this semester
a. Fewerthan 5

. Between 5 and 10

Between 10 and 20

. Between 20 and 40

Over 40

-S N 2

. Your income per year
a. $3,000 or below

b. $3,500 to $6,000
c. $7,000 to $12,000
d. $12,500 or above

. Probable (or actual) major in college

a. Social sciences (psychology, economics, history, sociology, political acience,
business)

b. Humanities (English, foreign languages, music, art)

¢. Science (mathematics, biology, chemistry, geology, physics)

d. Edu :ation (early childhood, elementary, secondary, special education)

¢. Undecided

. Classification in college

a, Freshman

b. Sophomore

¢. Junior

d. Senior

¢. Unclassified (special student)

. Years you have attended college (full-time or part-time)
. Lessthan |

. Between 1 and 2

Between 2a:3d 4

. Between ¢ and 6

. Over6

oo Ty

. Financial aid this year

a. Noaid awarded

b. Loan and/or scholarship between $100 and $500

c. Loan and/or scholarhsip worth between $500 and $1,000
d. Loan and/or scholarship over $1,000

_e. All college xpenses paid by outside sources

. Religious affiliation
a. None

b. Catholic

c. Jewish

d. Frotestant

e. Other
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g Standardized Instruments

1. “Mathematics Anxicty 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. “Nowicki-Strickland Scale,” Emory University, Adanta, Georgia 3032Z.

4, Oltman, P.K.; Raskin, E.; and Witkin, H.A. “Group Embedded Figures Test,
Consulting Psychologists Press, Inc., Palo Alto, California 94306.

5. Ous, A.S., and Lennon, R. “Otis-Lennon Mental Ability Test,” The Psychological
Corporation, Harcourt Brace Jovanovich, Chicago, lllinois 60648.

6. Rotter, J.D. “Generalized Expectancies for Internal versus External Control of Rein-
forcement,” Psychological Monographs: General and Applied 80(1966):1~28.

7. Russell, J., and Hollander, S. “A Biology Attitude Scale,” The American Biology Tearher
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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