
FR
O

M
 T

H
E 

A
R
CH

IV
ES

Find Similar Titles More Information

Visit the National Academies Press online and register for...

Distribution, posting, or copying of this PDF is strictly prohibited without written permission of the National 
Academies Press.  Unless otherwise indicated, all materials in this PDF are copyrighted by the National Academy 
of Sciences. 

To request permission to reprint or otherwise distribute portions of this
publication contact our Customer Service Department at  800-624-6242.

Copyright © National Academy of Sciences. All rights reserved.

Instant access to free PDF downloads of titles from the

10% off print titles

Custom notification of new releases in your field of interest

Special offers and discounts

NATIONAL ACADEMY OF SCIENCES

NATIONAL ACADEMY OF ENGINEERING

INSTITUTE OF MEDICINE

NATIONAL RESEARCH COUNCIL

This PDF is available from The National Academies Press at http://www.nap.edu/catalog.php?record_id=20313

Pages
117

Size
5 x 9

ISBN
0309341035

Retention of Minority Students in Engineering (1977) 

Retention Task Force; Committee on Minorities in 
Engineering; Assembly of Engineering; National 
Research Council 

http://www.nap.edu/catalog.php?record_id=20313
http://www.nap.edu/related.php?record_id=20313
http://www.nap.edu/catalog.php?record_id=20313
http://www.nas.edu/
http://www.nae.edu/
http://www.iom.edu/
http://www.iom.edu/


Retention of 

Minority Students 

in Engineering 

A Report of the 

Retention Task Force 

Committee on Minorities in Engineering 

•Assembly of Engineering 

National Research Council 
... 

NATIONAL ACADEMY OF SCIENCES 

Washington, D. C. 1977 NAS-NAE 

MAR 16 1978 

LIBRARY 

Copyright © National Academy of Sciences. All rights reserved.

Retention of Minority Students in Engineering
http://www.nap.edu/catalog.php?record_id=20313

http://www.nap.edu/catalog.php?record_id=20313


NOTICE: The project that is the subject of this report was approved by the 
Governing Board of the National Research Council, whose members are drawn 
from the Councils of the National Academy of Sciences, the National Academy o� 
Engineering, and the Institute of Medicine. The members of the Committee 
responsible for the report were chosen for their special competences and with 
regard for appropriate balance. 

This report has been reviewed by a group other than the authors according to 
procedures approved by a Report Review Committee consisting of members of the 
National Academy of Sciences, the National Academy of Engineering, and the 
Institute of Medicine. 

Copies of this publication are available from: 
Committee on Minorities in Engineering 

National Research Council 
2 1 0 1  Constitution Avenue 
Washington, D.C. 20418 

i i  

Copyr ight  © Nat ional  Academy of  Sciences.  Al l  r ights reserved.

Retent ion of  Minor i ty  Students in Engineer ing
ht tp: / /www.nap.edu/catalog.php?record_id=20313

http://www.nap.edu/catalog.php?record_id=20313


TASK FORCE ON RETENTION 

WILLIAM P. ABBOTT, Test Officer, Counseling and Testing Office, 
California State College, Long Beach 

L. BRYCE ANDERSEN, Professor of Chemical Engineering, New Jersey 
Institute of Technology 

ALEXANDER T. AsTIN, Professor of Social Psychology, Graduate School 
of Education, University of California, Los Angeles 

PEPE BARRON, Executive Director, El Congreso Nacional de Asuntos 
Colegials 

HENRY J. CAsso, President, The National Institute for Professional 
Development 

RoBERT FosTER, Professor of Engineering, Pennsylvania State Uni
versity 

PATRICIA HEARD, Coordinator-Learning Services, Reading and Study 
Skills Laboratory, University of Texas at Austin 

WILLIAM E. HOGAN, (Chairman ) ,  Associate Dean, College of Engineer
ing, University of Kansas 

MoNTE E. JACOBY, Director, College Relations and Support, Olin 
Corporation 

WILLIAM K. LEBOLD, Professor of Engineering, Purdue University 

SHIRLEY McBAY, Director, Minority Institutions Science Improvement 
Program, National Science Foundation 

ANNE MoNTERIO, Director for Minority Programs and Administrator 
for the Interdisciplinary Programs, College of Engineering, University of 
Michigan, Ann Arbor 

Louis PADULO, Dean, College of Engineering, Boston University 

JAMES RossER, Vice Chancellor, Department of Higher Education, 
Trenton, New Jersey 

HoRACE ST. JuLIEN, Acting Chairman, Electrical Engineering, Prairie 
View A&M University 

Staff 

LA Vov SPOONER, Assistant Director, Committee on Minorities in 
Engineering 

iii 

Copyright © National Academy of Sciences. All rights reserved.

Retention of Minority Students in Engineering
http://www.nap.edu/catalog.php?record_id=20313

http://www.nap.edu/catalog.php?record_id=20313


Copyright © National Academy of Sciences. All rights reserved.

Retention of Minority Students in Engineering
http://www.nap.edu/catalog.php?record_id=20313

http://www.nap.edu/catalog.php?record_id=20313


Foreword 

In recent years, equal opportunity for all has become a dominant precept 
in U.S. society. Progress has been made in some areas by those minority· 
groups who have been particularly discriminated against in the past 
and, as a result, have been underrepresented in the nation's economic, 
cultural, and educational life. Even so, those minorities--blacks, Mexi
can-Americans, Puerto Ricans, and American Indians--have not yet 
experienced a general expansion of opportunity to participate in pro
fessional and higher education, especially in engineering. 

One of the first studies of this problem was conducted under the 
auspices of the Sloan Foundation. The report of this study, Minorities in 
Engineering: A Blueprint for Action, published in 1974, called on the 
National Academy of Engineering to "assume a leadership role in 
coordinating the efforts of the many organizations working to increase 
minorities in engineering and in stimulating development of new pro
grams that may be needed nationally." 

As it happened, the National Academy of Engineering (NAE) had 
held a symposium, more than a year earlier, at which some 250 en
gineers, educators, and university and industrial leaders had agreed 
unanimously to set a national goal of increasing the number of minority 
engineering students tenfold within a decade. The goal of bringing more 
qualified and motivated minority students into engineering education 
was to be directed at benefiting young men and women from the four 
underrepresented minorities without necessarily displacing any other 
students. 

In April 1974, the NAE established the Committee on Minorities in 
Engineering to, among its many purposes, examine the problems and 
needs to identify, recruit, prepare, and assist minority students for 
engineering education. It has been clear to the committee that two basic 

v 
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vi RETENTION OF MINORITY STUDENTS 

factors contribute to the underrepresentation of minorities in engineer
ing: ( 1) the relatively small number or minority youth who are pre
pared academically and motivated psychologically ( and socially) for an 
engineering education and (2) the high attrition rate of minority stu
dents in engineering schools. 

Thus, the long-range task for increasing the representation of minori
ties in the engineering profession requires a significant expansion in the 
number of prepared and motivated minority students. The short-term 
task centers on the critical need to lower the rate of dropouts for mem
bers of minorities in engineering schools. 

Since the NAB's meeting in 1973, total minority freshman enrollment 
in engineering has increased from 2,905 to an estimated 7,500 in 1977. 
While not enough time has passed to get a clear picture of the gradua
tion record, by contrast with minority freshmen the number of minori
ties earning engineering degrees is low indeed. Consider that the number 
of black graduates has increased from 756 in 1974 to 833 in 1977, the 
number of Hispanic graduates from 640 in 1974 to 712 in 1977, and 
American Indians from 32 in 1974 to 35 in 1977. The statistics are a 
sobering reminder that cultural and educational changes cannot be 
achieved rapidly. 

Those of us close to the education of minorities in engineering know 
that retention is a fundamental issue. The causes of the high rate of 
attrition among minority students in engineering need to be more clearly 
understood before cures can be prescribed. Only now is there a large 
enough number of minority students in engineering schools to provide 
an adequate data base for studies of retention. It is probably premature 
to expect any comprehensive studies, and the one undertaken by the 
Committee on Minorities in Engineering ( now part of the Assembly of 
Engineering of the National Research Council ) does not lay claim to 
being comprehensive or definitive. It is a necessary beginning. It offers 
information and insights that are likely to accelerate changes and im
provements in minority programs that may significantly affect student 
retention in engineering schools. 

Retention is a critical problem for all engineering students, not only 
for those of minority extractions. In this sense, the report of the Com
mittee's Task Force on Retention may be useful in a more general way. 

The Task Force realizes that the dynamics of retention rates have 
been affected by, but have not been limited to, the following factors : 

• Minority enrollments have been increasing since the early 1960's. 
• Minority engineering programs have been progressing since 1967. 
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Foreword vii 

• National minority engineering efforts have been developing since 
1973. 

• For all students, standardized test scores have decreased, while 
grade point averages have apparently increased. 

Moreover, while the Task Force encountered some difficulty in ob
taining accurate, authoritative retention data, the data in this report 
cover some 40 percent of all minority students enrolled in accredited 
engineering schools. Despite some obvious limitations in the validity of 
the data and the complete understanding of the retention problem, the 
Task Force holds that its report will benefit the minority programs in 
engineering schools, corporations, and foundations concerned with en
larging the opportunities of minorities in engineering education and 
organizations of minority groups seeking more affirmative ways of 
advancing minority participation in the mainstream of the country. 

The Task Force wishes to thank the staff of the Committee on 
Minorities in Engineering and the directors and staffs of the engineering 
schools who have responded to its request for data, even when it meant 
doing the necessary research on material not readily available. 

William E. Hogan II 
Chairman, Retention Task Force 
Associate Dean, College of En-

gineering, University of Kansas 
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Preface 

The Committee on Minorities in Engineering established its Retention 
Task Force in November 1975 to examine the causes of the high rate 
of attrition among minority students in engineering schools and to help 
improve the efforts to increase the opportunities for black, Mexican
American, Puerto Rican, and American Indian students to enter and 
complete engineering education. 

As the study progressed, the Task Force became aware that the lack 
of accurate data on the retention of minorities in engineering schools 
limited its ability to accurately evaluate the problem. Therefore, to 
conduct its study, the Task Force decided to adopt a parallel approach: 
to gather new data through a survey of engineering schools and to 
collect the observations of the minority program directors in those 
schools. In this way the Task Force sought to make up for the absence 
of published national studies on the retention of minority engineering 
students. 

Questionnaires requesting the retention rates of both the minority 
students and the total population of students were sent to 200 of the 
282 engineering colleges with the largest minority enrollments in the 
school year 1974. Of the 200, only 30 schools responded with useful 
information. Then another, lengthier questionnaire, requesting infor
mation about programs and services, as well as statistical data, was 
mailed to 71 of the originally surveyed schools, which, taken together, 
enroll 80 percent of the total number of minorities in engineering. Be
yond the retention statistics, the questionnaire asked for the opinions of 
the people most responsible for minority programs at each college. This 
time, 33 of the 71 schools returned the questionnaire. The minority 
students at the 33 schools represented more than 40 percent of the total 
reported minority students in engineering education during 1975. In 

ix 
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X Preface 

addition, visits were made to 29 of the engineering campuses where 
there were active programs to increase the enrollment of minority 
students. 

As the data began flowing in, it became apparent that institutional 
information on the causes of attrition and rates of retention were either 
incomplete or nonexistenL Some of the colleges reported that they could 
not supply information on student progress, the number of students on 
academic probation and warning, or the record of dropouts and transfers 
for minority students, because they did not keep such data. Many 
colleges also could not report such information on their total student 
bodies. On its own, however, the Task Force has collected much mean
ingful information from the schools, and it is pleased to present this 
in the following report. 
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Summary and 
Recommendations 

In the late 1960's and early 1970's, largely in response to federal affir
mative action programs, many engineering colleges, like most of the 
country's professional schools, accepted almost any minority applicant 
they could find, with little regard for ability or training. This often 
led to failures and dropouts, mainly in the first year. One unintended 
result of this "revolving-door syndrome" is frustration, apathy, or 
hostility among young members of minority groups who aspire to careers 
in engineering. 

Beyond the perverse effects that attrition has on the expectations and 
confidence of minorities, it takes a toll in "human capital." Often under
privileged and always underrepresented, Americans from minority back
grounds have contributed greatly to the nation's social, technical, and 
economic life. One of the professions that offers a significant opportunity 
for affecting the mainstream of American life today is engineering, which 
has always had an attraction to members of minority and ethnic immi
grant groups as a major step in their economic and social advancement. 

In the last four years, even as the proportion of minority students in 
such professional schools as law and medicine has leveled off, or 
dropped in some cases, the number of minority students in engineering 
continues to increase. Despite this, the Engineering Manpower Com
mission of the Engineers Joint Council reports a persistent disparity 
between freshmen enrollment and graduation figures among minorities 
in engineering schools. 

Data collected by the Commission show that in 1973 there were 
2,905 full-time freshman engineering students from four particularly 
underrepresented minorities-blacks, Mexican-Americans, Puerto 
Ricans, and American Indians. Its surveys of the nation's engineering 

1 
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2 RETENTION OF MINORITY STUDENTS 

schools found that 1,580 minority students had received B.S. degrees in 
June 1977. For all engineering students, by contrast, the Commission 
put the number of full-time freshmen at 5 1,920 in 1973 and the total 
of graduates at 40,340 in June 1977. It does not follow that retention 
rates can be calculated simply on such numbers. The total of graduates, 
whether for all students or for minorities only, includes not only full
time engineering students but transfers from such other fields as physics 
and chemistry, from co-op and stretch-out sequences, and from part
time and extension programs. Thus, the graduation rate for all students 
is 77.8 percent, while for minorities in engineering it is 54.8 percent
a critical difference of 23.3 percent. 

In its latest assessment of freshmen in engineering, based on a cross
section of U.S. schools, the Commission estimates that the total enroll
ment for the fall 1977 class is about 87,300. The estimate for the four 
groups of minority students in engineering is about 7,500, with blacks 
showing an 18 percent increase and Spanish-surnamed students up 
nearly 31 percent over the previous fall. Such statistics indicate that 
progress is being made toward the "target" of a tenfold increase in 
minority engineering students by 1982, when freshmen enrollment 
should reach 13,500. With minority freshmen enrollment at 7,500 in fall 
1977, the program to recruit prospective minority engineers is halfway 
to its 1 0-year goal. 

But that is only half of the problem. To fulfill the goal of achieving 
a representation approaching the proportion of the nation's minority 
population, the percentage of minority engineers, now only 2 percent of 
the total of 1,072,000 practicing engineers in the United States, will 
need to rise ultimately some sevenfold. One critical problem in attaining 
that goal is the high dropout rate for minority students in engineering. 
Between now and 1982 the retention rate of minority students will have 
to improve substantially. Clearly, as more qualified and motivated 
minority students enter engineering schools, their survival rate is bound 
to go up. Even so, much more needs to be known about the retention 
factor for minorities in engineering education. 

This study deals with the causes of the high attrition rate among 
minorities in engineering colleges and recommends certain actions that 
are considered important in correcting the current disparity between 
enrollment and graduation. In the course of the study, the Task Force 
found: 

• Insufficient preparation in mathematics and the physical sciences is 
one of the two most common reasons for attrition among minority 
engineering students. As a group, minority students have a lower quality 
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Summary and Recommendations 3 

of preparation than their nonminority peers in the crucial engineering 
prerequisite courses. Precollege programs appear to be effective in help
ing to fill the voids in the prior academic preparation of minority stu
dents and in developing more sophisticated students who are better 
equipped to withstand the rigorous demands of engineering. 

• Inadequate motivation toward engineering as a career choice is the 
second most important retention factor for minority engineering stu
dents. Many minority students who enter engineering colleges have only 
a vague knowledge of the demands of an engineering education and the 
available professional opportunities. The absence of a strong commit
ment to engineering appears to contribute to a weak resolve to the 
exacting work and discipline of an engineering curriculum and a tend
ency to gravitate to a less demanding field of study. 

• Lack of adequate financial resources is another major cause of 
attrition among minority students. This problem manifests itself in two 
ways. Not only can the lack of money to pay tuition and other expenses 
lead to attrition, but the anxiety associated with money problems or 
excessive amounts of time spent working to earn money to pay educa
tional expenses can lead to poor academic pedormance. 

• Absence of self-confidence is an important factor in the retention 
of minority students and is closely related to preparation in math and 
science. An inordinate number of unsuccessful academic experiences can 
undermine an individual's self-confidence and contribute to self-doubt 
about one's ability to compete in an engineering program. 

• Personal and/or family problems of minority students often inter
fere with academic pedormance. Because most minority students come 
from lower socioeconomic backgrounds than their nonminority peers, 
the resulting anxieties create a great distraction from academic pursuits. 
If the social condition and life style of a student on campus are sig
nificantly different from those experienced at home, the additional ad
justqtent pressures can intedere with academic pedormance. Some 
minority students at predominantly white colleges tend to minimize their 
interaction with their nonminority peers. Such self-segregation con
tributes to feelings of alienation and isolation, which are characteristic 
of students who are prone to drop out of engineering schools. 

• Excessive expenditures of time for social and nonacademic student 
activities, by contrast, can sometimes demand too much of a student's 
time and lead to neglect of studies. However, minority engineering stu
dent organizations appear to have a positive impact upon the retention 
of their members. The organizations appear to offer structured mecha
nisms through which their members gain professional identity and peer 
support. 
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4 RETENTION OF MINORITY STUDENTS 

RETENTION PROGRAMS 

Minority engineering programs that show improvements in the retention 
rates usually have the following general characteristics: 

• Broad-based and many-faceted, these programs possess well
integrated and coordinated components. They provide a variety of 
services and are better able to answer the many varied needs of a 
diverse student body. Each program has at least one dedicated, compe
tent, aggressive staff or faculty member who devotes considerable time to 
the program. 

• Such programs are constantly evolving, though mature programs 
do not change radically from year to year. The successes and failures 
of previous years are used to modify program components in order to 

serve the needs of a changing student body and changing institutional 
experience, based on dealings with minority students. 

• The programs operating within the engineering colleges are gen
erally more effective than university-based programs in providing career 
guidance, academic counsel, tutoring, and similar services. However, 
university-based programs are generally better prepared to offer personal 
and financial aid counseling, as well as courses in reading, study, and 
test-taking skills. 

• Effective personal counseling is an important component of reten
tion programs. Such counseling can help the. underprepared students 
cope with the anxieties that may arise from the stress of difficult aca
demic and social adjustments. Effective counseling appears to be a 
greater need at the predominantly white private colleges than the black 
colleges. At the predominantly white colleges, minority program staff 
members provide the most effective counseling. 

• Minority upperclassmen contribute the most effective tutoring for 
minority freshmen and sophomores at most colleges. When such tutors 
are paid by the college rather than serve in a voluntary capacity, better 
results are obtained. 

• Adequate staffing can be an important factor in the effectiveness of 
the program and also an indication of institutional commitment. Some 
engineering colleges have only a part-time director, while others have 
as many as three or more full-time staff members. The programs with 
the larger staffs are generally more comprehensive and effective than 
those with a part-time person. 

• Most of the predominantly black engineering colleges have a crit
ical need for larger staffs. At those schools, the dean's staff is small and 
required to perform many duties. Effective utilization of additional 

Copyright © National Academy of Sciences. All rights reserved.

Retention of Minority Students in Engineering
http://www.nap.edu/catalog.php?record_id=20313

http://www.nap.edu/catalog.php?record_id=20313


Summary and Recommendations s 

staff persons to assist in the administrative, tutoring, and counseling 
responsibilities are likely to improve the academic support services. 

• In those southwestern states where Hispanics number about half 
of the total population, a need exists for larger numbers of Hispanic 
faculty and staff at engineering colleges to serve as role models, provide 
academic support services, and recruit more minority students. 

• The amount of personal contact among students, faculty, and staff 
is an important variable in a retention program. The more time that is 
spent with students by college representatives, and the richer the quality 
of that interaction, the mo� successful the minority students have been 
found to be in the engineering program. 

• Retention programs should be flexible enough to meet the particu
lar needs of individual students. Minority engineering students, like most 
other groups of individuals, have broadly varying needs and abilities. 
Not all minority students need remedial work, not all minority students 
are poor, and not all minority students want to be singled out for special 
identification or help. 

INSTITUTIONA LLY CONTROLLED VARIABLES 

• The admissions criteria and the availability and quality of suppor
tive service programs have an important relationship to retention rates. 
Effective, comprehensive support programs should be developed on 
campuses that admit minority students whose academic preparation is 
weaker than that of the general student body. 

• The retention rates of minority engineering students at predomi
nantly white colleges has been found to improve when a "critical mass" 
of minority students is reached on each campus. The critical mass, in the 
meaning used here, is related to a minimum number of minority stu
dents in each class for intraclass peer support, as well as a minimum 
number of upperclass minority students, possibly by serving as role 
models, tutors, and counselors. 

• Institutional commitment, as demonstrated by the faculty, is an 
important ·variable in the retention of minority engineering students. H 
the students perceive a sincere institutional commitment on the part of 
faculty and staff, their feelings of alienation are reduced, which con
tributes to an atmosphere conducive to success. Rigidity in course 
scheduling and course placement in the first year of an engineering 
program can contribute to attrition. Some students who have the ability 
to perform successfully in an engineering curriculum, but who have had 
weak preparatory academic experiences, may not be prepared to com-
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6 RETENTION OF MINORITY STUDENTS 

plete a prescribed number and/or sequence of courses within the tradi
tional time frame. 

• Math and science courses taught by professors who present pri
marily theoretical concepts represent an added difficulty for many engi
neering students and can be even more of a problem for underprepared 
students. The problems result from the difficulty that engineering stu
dents encounter in their attempts to achieve the transition from theory 
to application and vice versa. 

• Student jobs have mixed effects on student performance. For the 
underprepared student, jobs during the school term may have detrimental 
effects. For the better academically prepared students, jobs that require 
fewer than 15 to 20 hours per week generally have no adverse effects. 
Jobs that require more than that may adversely affect the academic per
formance of most students. 

RECOMMENDATIONS 

The Task Force recommends that all engineering colleges initiate proce
dures to monitor the progress and retention of minority students, as well 
as the entire student body, on an individual basis, with a view toward 
identifying the basic causes of attrition. The Task Force also calls on 
the Engineer's Council for Professional Development, through its exist
ing data collection system, to begin collecting and compiling retention 
statistics from the engineering colleges in order to obtain national reten
tion rates for all students and for minorities. 

Based on the observations of the program directors, the Task Force 
further recommends: 

• Successful precollege academic programs need to be continued and 
expanded to increase the academic skills of the underprepared students 
who have a keen interest in engineering. To enhance their preparation in 
the appropriate subject areas, innovative programs should be developed 
that provide quality instruction. Such programs should use methods that 
enable minority students to bridge theory and application. The use of 
diagnostic testing and other methods for documenting progress, as 
measured by achievement, should be increased in precollege programs 
and the freshman year of engineering schools. Additionally, creative 
programs among colleges and high schools, aimed at upgrading the 
academic preparation of minority students, should be implemented. 

• Engineering colleges should increase aggressive recruiting for well-
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Summary and Recommendations 7 

qualified minority students and continue to develop academic support 
services for the students that require them. 

• Engineering schools should strive to create a positive and success
oriented learning environment for minority students (especially those 
who are admitted through special programs) by ( 1) not allowing under
prepared students to cope alone with an overly demanding workload, 
(2) taking whatever steps are reasonable to assist minority students 
overcome academic difficulties, (3) admitting in each class of minority 
students a number of well-prepared students who can serve as success 
models for the remainder of the class, (4) expressing expectations for the 
success of the minority students as a group rather than expectations of 
failure, (5) offering enthusiastic support of minority students and minor
ity programs rather than reluctant support, and (6) rewarding academic 
excellence among minority students. 

• Engineering colleges need to develop comprehensive, coordinated 
support programs that begin ideally with contacts made among high 
school students and continue throughout the undergraduate years. Many 
colleges have support programs for freshman and sophomore students, 
but consideration should be given to modifying and extending those ser
vices to serve the needs of upperclass students. It is also recommended 
that the colleges continually conduct objective reviews of the effective
ness of support programs to supplement their subjective evaluation. The 
engineering colleges should provide counselors for addressing the per
sonal and academic adjustment problems of minority students to supple
ment the academic counseling by the faculty advisors. 

• Engineering schools should make greater use of flexible programs 
that facilitate the academic adjustment of the underprepared students. 
Examples inClude stretching some introductory courses over more than 
one term or semester, reducing course loads to allow more time for tu
toring and skills development, course placement options, innovative 
use of summers and other vacation periods, and varied teaching tech
niques. 

• Colleges and universities should provide counselors who are aware 
of the economic, educational, and social problems of minority students 
and well trained to aid such students in successfully dealing with them. 
Administrators and faculty members should clearly articulate their sup
port for minority programs. Institutional policies regarding minority 
students should be announced and discussed in faculty and departmental 
meetings. The minority program should be an integral part of the college 
structure. 

• Engineering colleges need to provide strong support and assistance 
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8 RETENTION OF MINORITY STUDENTS 

to minority student engineering organizations in developing program 
planning, fund raising, and other necessary activities. 

• Engineering colleges should allocate sufficient funds to their minor
ity programs for adequate staff counseling, planning, coordinating 
services, and other administrative duties. For this to occur, outside 
funding for college-level minority programs should be maintained or 
increased. It is also recommended that the state legislatures and other 
outside funding sources increase the resources given to the predominantly 
minority colleges to increase the number of permanent minority staff 
members. 

• All engineering schools need to review their supportive services 
programs and modify them where necessary to ensure that the needs of 
the students who are admitted each year are met, particularly among 
underprepared students. Admissions officers should work closely with the 
minority program staff on a continuing basis to ensure that the services 
adequately meet the needs of the students. 

• Minority program staff members who are not members of the 
faculty should interact as often as possible with members of the faculty, 
the dean's staff, and other university officials. 

• Greater use of the college's regular faculty should be made in the 
academic components (summer program courses, tutoring sessions, etc.) 
of minority retention programs. Faculty members should interact as 
often as possible with minority students outside of the classroom to 
promote better communication. It is also recommended that engineering 
colleges use practicing professional minority engineers as adjunct pro
fessors to increase the number of minority faculty members when 
permanent minority faculty members are not available. 

• School systems, engineering colleges, and other professional engi
neering societies and minority community organizations need to continue 
and expand their efforts to inform minority youth of the opportunities 
available in engineering careers. Ideally, such approaches should occur 
prior to the students' entry into high school, so that the students will be 
aware of the academic prerequisites necessary for entry into technical 
educational programs at the college level. However, engineering colleges 
should continue their career guidance and enrichment activities before 
and throughout the undergraduate program to improve student motiva
tion and commitment to engineering. 

• Engineering colleges, scholarship agencies, private corporations, 
foundations, and government agencies should continue to support 
financial aid programs at current or increased levels to minimize the 
impact of inadequate financial resources as a barrier to minority student 
retention. Financial aid packages for the less well-prepared students 
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Summary and Recommendations 9 

should not include a requirement for work-study jobs during the fresh
man year. If students must work, the jobs should be related to engineer
ing. The college should strive to develop organized, comprehensive 
financial aid packages. 

• Engineering schools need to review their policies relating to re
quired work-study jobs as a portion of financial aid packages and revise 
them where necessary to accommodate those students for whom working 
during the school year is detrimental to their academic success. 

• Industry and government should increase the number of summer 
jobs and cooperative work-study programs for minority students as a 
means for increasing motivation and commitment to the engineering 
profession, to assist in the transition from theory to application, and to 
provide a source of income to support educational expenses. These 
should occur as early as possible in the academic career to help reduce · 

early attrition. 
• Engineering colleges should identify able minority juniors and 

seniors and/or graduate students to tutor other students. It is also 
recommended that the colleges inform students in need of tutoring that 
it is the student's responsibility to seek out and utilize the tutoring 
services available to them. 

• Minority students attending predominantly white colleges need to 
be encouraged to become more involved in the mainstream of student 
life, through academic interaction outside of the classroom as well as 
extracurricular activities. However, minority students need to exercise 
caution in pursuing those activities that may be likely to limit or reduce 
academic achievement. 

AREAS OF FUTURE STUDY 

Additional research is needed on the causes of attrition among minority 
engineering students and on the true retention rate of all engineering 
students by racial and ethnic designation. A national longitudinal study 
that follows students on an individual basis and seeks data directly from 
students would provide the most informative results. Research should 
be undertaken to verify the rank ordering of factors affecting retention, 
as reflected in this survey, in addition to determining the significance of 
the intervals between each factor. Other related areas in which research 
activities might produce useful results are the relationship between reten
tion and quality of instruction, grading standards, academic success, and 
career mobility. Objective analyses are necessary at long last to supple
ment subjective evaluations of the effectiveness of prefreshman summer 
programs and other minority program components. 
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Introduction 

Blacks, Mexican-Americans, Puerto Ricans, and Native Americans to
gether constitute just over 13 percent of the total U.S. population, but 
account for only 2 percent of the nation's 1,072,000 practicing engi
neers. By any standard, this is a serious underrepresentation. Such a 
disparity is an important issue for minority groups, engineering educa
tors, professional engineers, and, indeed, the entire nation. The immense 
scientific and technological challenges confronting this country can best 
be met if all technically talented individuals have an opportunity to 
contribute to their solution. The engineering profession has responded 
by adopting a goal of significantly increased minority participation in 
engineering by the mid-1980's. 

Since 1972, strides have been made in increasing the enrollments of 
minorities in engineering schools (see Figure 1 ) . Such growth is a 
result of extensive recruiting by many engineering schools. However, 
graduation rates (see Figure 2) are not increasing at the same pace as 
enrollments. Reducing the attrition rate for minority students will con
tribute to more rapid progress in achieving the goal of increased partici
pation, as well as diminish the number of students who experience the 
damaging personal effects of having failed in their chosen field of study. 

BACKGROUND 

The historically black engineering colleges provided the major source 
of black engineers until the late 1960's, when the engineering profession 
recognized the need for greater numbers of minority engineering stu
dents. At that time, several of the traditionally white engineering colleges 
implemented programs designed to attract minority students. Minorities 

10 
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FIGURE I Enrollments of underrepresented minority students in engineering, 
1 969-1 977. 

SOURCE: Engineering Manpower Commission, Engineers Joint Council. 
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FIGURE 2 Bachelors and masters engineering degrees earned by under
represented minorities, 1969-1977. 

SOURCE: Engineering Manpower Commission, Engineers Joint Council. 
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Introduction 13 

in Engineering-A Blueprint for A ction reported that from 1969 
through 1973 almost 66 percent of all engineering bachelor's degrees 
earned by blacks were awarded by just 25 engineering colleges, with 
the six predominantly black schools accounting for 47 percent of the 
total number. By the early 1970's many of the traditionally white engi
neering colleges made special efforts to include the underrepresented 
minorities in their entering classes. 

The growing national interest in minority student participation in 
engineering education prompted the development of national and 
regional organizations to assist in the coordination of college and indus
trial programs at the local level. In December 1972, the Minority En
gineering Education Effort (ME3) Task Force was organized by the 
Engineer's Council for Professional Development (ECPD) to identify 
and motivate minority high school students with an interest in engineer
ing. In May 1973, the goal of a tenfold increase in minority engineering 
graduates (from 500 to 5,000) was formulated during the Symposium 
on Increasing Minority Participation in Engineering, sponsored by the 
National Academy of Engineering. In February 1974, the Academy 
organized the National Advisory Council on Minorities in Engineering 
(NACME) to help activate the resources needed to achieve the goal. 
In April 1974, the Academy formed the Committee on Minorities in 
Engineering to encourage and stimulate activities at the national and 
local levels that could contribute to increases in the number of minority 
engineering graduates and to serve as a clearinghouse for information 
to relevant groups and organizations participating in the effort. 

Two other significant events occurred in 1974. A Blueprint for A ction, 
a report by the Planning Commission for Expanding Minority Oppor
tunities in Engineering, supported by the Alfred P. Sloan Foundation, 
offered guidelines and recommendations for increasing opportunities in 
engineering education for underrepresented minorities. The other major 
development was the organization of the Minority Introduction to En
gineering (MITE) Program by ECPD. MITE programs are one or two
week summer programs conducted by engineering colleges for minority 
youth who have completed the junior year of high school. 

Other organizations are expected to have an important impact on the 
production of minority engineering graduates. The National Fund for 
Minority Engineering Students was established in 1975 to help increase 
the supply of minority engineers. The Fund has been recognized as 
the national organization designated to raise and distribute the extensive 
financial resources needed to improve access to engineering for minority 
students. In 1976, the National Coordination Center for Curriculum 
Development was established to promote a better understanding by 
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14 RETENTION OF MINORITY STUDENTS 

teachers, minority students, and parents of the nature of modem engi
neering work and to improve the required skills of college-bound 
minority students who want to pursue technical studies. In addition, the 
National Consortium for Graduate Degrees for Minorities in Engineering 
has as its main objective the increase in the number of minority men and 
women with graduate degrees in engineering. 

Regional organizations and consortia also have initiated programs 
to increase the number of minority engineers. Examples include the 
Committee to Increase Minority Professionals in Engineering, Archi
tecture and Technology (CIMPEAT) of Atlanta, Philadelphia Regional 
Introduction for Minorities to Engineering (PRIME), California Con
sortium for Minorities in Engineering, Committee for Institutional 
Cooperation + Midwest Program for Minorities in Engineering, In
roads, Inc., Engineering Colleges Consortium for Minorities, Texas 
Alliance for Minorities in Engineering (TAME) , and Southeast Con
sortium for Minorities in Engineering. Such organizations are in various 
stages of development. All are working within their own communities 
or regions to increase the pool of prepared and motivated minority 
students for engineering schools and to enhance the support activities for 
minority students in undergraduate engineering programs. 

RELATED RESEARCH 

The American Society for Engineering Education ( ASEE) undertook a 
series of studies in 1974 and 1975 on the retention of all students in 
engineering under the direction of R. Foster. The initial study was on 
students who entered college in 1966, and the most recent was for 
students who entered in 1973. Such studies did not identify students 
by racial and ethnic group, so that no specific analysis of minority 
students could be made. However, the ASEE studies present findings 
on the retention of engineering students in general. These are summa
rized as follows: ( 1 ) students who start in engineering persist as well as 
all students in general; (2) most engineering students who transfer out 
of engineering remain in some program in higher education; (3) more 
students starting in engineering return for a second year in some pro
grams than all students in general; ( 4) high school grades and Scho
lastic Aptitude Test (SAT) scores seem approximately equal as pre
dictors of student performance in higher education; (5) among fresh
men in engineering, the ability to enter the second year is strongly 
dependent on high school grades if SAT scores are low, but ability to 
graduate in four years is dependent on high school grades when SAT's 
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are high; (6) those remaining in engineering found math and physics 
more interesting than those who left; (7) financial resources make a 
significant difference for those remaining in engineering and those who 
left; ( 8) students who leave engineering studies appear to have a sense 
of alienation, inadequacy, and lack of motivation; (9) those who remain 
in engineering schools tend to have a solid academic background and to 
be vocationally oriented; and (10) students who remain in engineering 
schools are likely to have made an early commitment to an engineering 
career, received moral encouragement from their parents and friends, 
and exhibited a willingness to exert the effort needed to graduate. 

Purdue University has conducted a study to determine the factors 
associated with attracting and retaining black Americans in engineering 
on its campus over a 10-year period ending in 1974. The results and 
conclusions of that study indicate that: ( 1) retention rates of black 
freshmen in engineering are similar to graduation rates in engineering, 
but tend to be somewhat lower than graduation rates for nonblack 
engineering students; (2) black students took longer to graduate and 
experienced greater academic difficulties during their sophomore year 
than nonblack engineering students; (3) the best predictor of retention 
in engineering is grades during the freshman year for blacks as well as 
nonblacks; traditional admissions criteria, such as College Board scores 
and high school rank, are at best low predictors of academic grades and 
persistence in engineering for blacks; ( 4) black students in engineering 
tend to even a greater extent than nonblack students to be more com
mitted, independent, and achievement-oriented than those who trans
ferred to other programs or withdrew from college; (5) special tutorial 
programs are useful to black freshmen, and when such programs were 
no longer available, students had greater difficulty in adapting to the 
academic demands of the engineering program; (6) recent black B.S. 
engineering graduates continue to achieve and aspire to achieve ad
vanced and professional degrees in engineering (Bond, LeBold, Thomas, 
1977) . 

In his recent analysis of data on black freshmen in 1968 in two-year 
colleges and four-year colleges who expressed an interest in engineering, 
Kaufman (1977) draws some interesting conclusions. While his sample 
was small, he finds that financial aid, motivation, and academic prepara
tion are important variables in the retention equation. Such conclusions 
parallel those of our study. However, Kaufman's implication that special 
efforts and/or programs to increase retention have not been effective 
does not agree with our study; nor does it seem appropriate that he 
included in his retention rate calculations students who intended (many 
at two-year colleges) to major in engineering, rather than those who 
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16 RETENTION OF MINORITY ST�ENTS 

had actually registered in engineering. It is important to note that the 
students in Kaufman's analysis were enrolled in engineering schools 
before most of the retention programs described in this report were 
implemented. 

In a June 1975 report for the U.S. Office of Education on the impact 
of special services programs in higher education for disadvantaged 
students, the Educational Testing Service indicates the value of suppor
tive service programs for students who have had weak academic 
preparation in high schools. Among the conclusions of this report are 
that: ( 1) the most reliable indicator of later academic success is previ
ous academic performance; ( 2) institutional differences (cost, grading 
standards, attrition rates, the nature and social patterns of student 
bodies, features attractive to students) , account more for differences in 
the success and satisfaction of disadvantaged students than do the 
presence or absence of particular support services; and (3) the main
tenance of smoothly functioning programs on campuses requires an 

honest and demonstrable institutional commitment, a respected and 
capable program director, the concern and involvement of the regular 
teaching faculty, and a critical mass of minority students. 
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The Retention Problem 

RETENTION RATES 

In an effort to obtain reliable national data on retention rates for 
minority students and all students in engineering education, the Reten
tion Task Force mailed two survey instruments (see Appendixes) to 
engineering colleges. 

The first questionnaire was sent to 200 schools. Only 30 responses 
were received. The second questionnaire was sent to 71  of the originally 
surveyed schools having over 80 percent of the total number of enrolled 

·minority engineering students for that year. In all, 34 responses were 
received. The schools from which responses were obtained have 40 
percent of all minority students enrolled in engineering programs. 

Table 1 lists the retention rates based on the Task Force survey. The 
minority students in this sample who matriculated as freshmen in 1973 
represent 25 percent of the total minority freshmen engineering enroll
ment of 2,987 students, as reported by the Engineering Manpower 
Commission (EMC), and the students in the all-student freshman 
enrollment in our data base for that year represent 14 percent of the 
5 1,920 total freshman enrollment, as reported by EMC. The minority 
students in the sample who matriculated as freshmen in 1974 represent 
18 percent of the 4,018 total minority freshman enrollment, as reported 
by EMC. 

The data show that for the students who matriculated at the 30 
colleges in 1970, 43 percent of the minority students and 55 percent of 
all students had either received engineering degrees or were still en
rolled in the fall of 1975. For those students who matriculated in 1971, 
some 40 percent of the minority students and 56 percent of all the stu
dents had received degrees or were still enrolled in the fall of 1975. 

17 

Copyright © National Academy of Sciences. All rights reserved.

Retention of Minority Students in Engineering
http://www.nap.edu/catalog.php?record_id=20313

http://www.nap.edu/catalog.php?record_id=20313


TABLE 1 Retention of Engineering Students 

For this summary, retention is defined as having been enrolled in the fall of 1975, or having received an engineering degree in that 
year. Of the 25 colleges included in the one-year, all-student sample, 7 reported freshman classes of less than 200 students; 
14 reported freshman classes of between 200 and 400; 2 reported freshman classes of between 400 and 600; and 2 reported fresh
man classes of over 600 students. 

5 yr Retention (Enrolled or Graduated)• 
4 yr Retention (Enrolled or Graduated)• 
3 yr Retention (Enrolled )• 
2 yr Retention (Enrolled )" 
1 yr Retention (Enrolled )• 

Data Sample for Minority Students: 

Minority Students 

Number 
Entered 

445 

565 

539 

760 
723 

Number 
Retained 

193 

224 

239 

388 
529 

Retention 
Rate ( % ) 

43.3 

39.6 

44.3 

51.0 

73.2 

• from 23 colleges and from 20 colleges for all students for class that matriculated in 1970. 

• from 24 colleges and from 22 colleges for all students for class that matriculated in 1971. 
• from 28 colleges and from 25 colleges for all students for class that matriculated in 1972. 
• from 30 colleges and from 26 colleges for all students for class that matriculated in 1973. 
• from 29 colleges and from 25 colleges for all students that matriculated in 1974. 

All Students 

Number 
Entered 

6,653 
6,644 
6,293 

7,322 

7,709 

Number 
Retained 

3,688 

3,700 

4,101 

4,911 
6,074 

Retention 
Rate ( % )  

55.4 

55.7 

65.2 

67.1 

78.8 
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The Retention Problem 1 9  

The remaining data collected showed that 44 percent of minority stu
dents and 65 percent of all students who matriculated in 1972 were still 
enrolled; 5 1  percent and 67 percent, respectively, of minority students 
and all students who entered in 1973 were still enrolled; and 73 percent 
of minority students compared with 79 percent of all students were 
still enrolled after one year. 

Only 1 2  of the colleges provided complete retention data with which 
year-to-year retention rates could be calculated and compared. The 
minority students at these institutions represented 20 percent of the 
total minority engineering students enrolled in the academic year 
1976-77. The rates calculated are shown in Table 2. Such data suggest 
that retention rates are improving. The Task Force believes that the 
increased availability of support programs for all students, the better 
background of enrolling students, improved instruction, higher grade 
point averages resulting from many factors, and other developments on 
the campuses have all contributed to better. retention rates for all engi
neering students. It is interesting to note that the improvement in the 
retention rate for minority students is greater than that for all students. 

Because special support programs, with differing program compo
nents, have been instituted for minorities in these institutions, it is 
reasonable to conclude that such programs have had some affect on the 
retention of minorities. Additional studies recommended in this report 
in the section entitled "Areas for Future Study and Investigation," will 
need to be made to determine the more precise correlates between 
retention program components and retention rates. 

From Table 2 a projection can be . made for future year-to-year 
retention rates. For instance, the average year-to-year retention rates for 
minorities for this group of 1 2  institutions, have been increasing steadily 

TABLE 2 Average Year-to-Year Retention Rates, 1 970-1 974 

Average 
Average Year-to-Year 
Year-to-Year Retention Rate-
Retention Rate- Minority 

Year All Students ( % ) Students ( % ) 

1970 50.0 44.3 
1971 51.4 45.0 
1972 60.5 48.6 
1973 64.4 55.3 
1974 77.3 78.2 
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since 1970. The increase for minority students has been 33.8 percent, 
with a concomitant increase for all students of 26.3 percent. Such figures 
suggest that on the average minority engineering students for a group 
of 12 institutions have experienced a greater growth in year-to-year 
retention rates than for all students. 

Other conclusions can be drawn from the retention data that probably 
hold true for most minority engineering students. Minority students 
currently experience a lower retention rate than all students combined. 
Minority students retention rates are improving, however, based on the 
projections for the schools in this data base. The difference in graduation 
retention rate for minority and all students is about 12 percent. The 
greater differences between retention rates for the five-year and four-year 
rates indicate that minority students on the average require more time 
to complete degree programs than do all students. This is confirmed by 
the response to our second survey instrument, which showed that the 
average length of time to graduate for all students was 9.95 terms and 
for minority students 10.5 terms. The difference in year-to-year reten
tion rates for minority students, in contrast to all students for the class 
that entered in 197 4, is considered to be due to the increased effective
ness of the supportive service programs on the campuses and/or other 
institutional policies applied to students in special programs. 

Table 3 shows that the minority retention rates at the private colleges 

TABLE 3 Retention of Minority Engineering Students in Public 
and Private Schools 

All statistics refer to students who were either attending engineering school in the 
fall of 1 975 or had received an engineering degree that year. 

Public Colleges Private Colleges 

Number Number Retention Number Number Retention 
Entered Retained Rate ( % ) Entered Retained Rate ( % ) 

5 yr Retention • 204 84 4 1 .2 241 1 09 45.2 

4 yr Retention • 231 91  39.4 334 133 39.8 

3 yr Retention • 276 120 43.5 263 1 19 45.2 

2 yr Retention • 407 1 99 48.9 353 189 53.5 

1 yr Retention • 368 262 7 1 .2 355 267 75.2 

• Data from 8 public and 15 private colleges for the class that matriculated in 1970. 

• Data from 9 public and 15 private colleges for the class that matriculated in 1971. 
• Data from 13 public and 15 private colleges for the class that matriculated in 1972. 
• Data from 14 public and 16 private colleges for the class that matriculated in 1973. 
• Data from 13 public and 16 private colleges for the class that matriculated in 1974. 
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The Retention Problem 21  

are higher than those at the public colleges. This i s  probably the result 
of more selective admissions policies and better financial aid policies at 
the private colleges. 

The preceding analysis indicates that ther! is indeed a difference in the 
retention rates of minority students and all engineering students at those 
schools that provided data. The fact that this disparity exists on a 
nationwide basis can be supported by examining a graduation rate based 
upon the comparison of full-time freshman enrollments in the fall of 
1973 (accurate minority enrollment figures before 1973 are not avail
able) with the number of B.S. engineering graduates in 1977. 

Graduation rates are one measure of retention, but do not represent 
true retention rates because some students transfer into programs, some 
"stop out" (leave the program voluntarily but return to complete the 
engineering degree program) , some are temporarily suspended from 
school but return to complete the degree program, and others stretch 
out their educational programs by taking reduced course loads, partici
pating in cooperative education programs, or by attending school on a 
part-time basis. The Engineering Manpower Commission (letter dated 
September 21, 1977, from John Alden) estimates that a total of 1,580 
minority students received B.S. engineering degrees in June 1977 and 
reported that there were 2,905 minority, full-time freshmen in 1973. 
EMC reckons that the total number of students receiving B.S. engineer
ing degrees in 1977 was 40,340 and that the total number of full-time 
freshman students in 1973 was 5 1,920. The graduation rate indicated by 
these national data is 54.5 percent for minority students and 77.8 
percent for all students--a difference of 23.3 percent. 

FACTORS THAT IMPACT UPON RETENTION 

The second Task Force instrument sought the opinions of the college 
representatives who work directly with minority students on the relative 
impact of 20 factors on the persistence of minority students. Table 4 lists 
their combined, rank-ordered responses. The differences in the felative 
importance of these items at the traditionally white public and private 
colleges and the historically black colleges are shown in Table 5. These 
results were obtained by separating the survey responses into the three 
categories and averaging for each group. Additional research to confinn 
these findings can be accomplished by securing the cooperation of a 
larger number of colleges in participating in the study and by obtaining 
data directly from students. 
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22 RETENTION OF MINORITY STUDENTS 

TABLE 4 Significant Retention Factors Rank Ordered by 31 Engineer
ing Colleges 

Motivation Toward Engineering 
Math Preparation Prior to Matriculation 
Academic Performance 
Availability of Adequate Financial Resources/ Aid 
Self-Confidence of Students to do the Work 
Availability and Quality of Counseling 
Availability and Quality of Tutoring 
Personal/Family Problems 
Admissions Criteria 
Existence of Minority Student Organizations 
Rigidity /Flexibility of Curriculum 
Faculty Attitude Toward Minority Students 
Availability of Summer/Permanent Jobs in Engineering 
Social/Economic Background of Students 
Attitude of Minority Students Toward Majority Faculty /Students 
Existence of Minority Faculty Memben 
Change in Career Goals 
School Setting (Rural vs. Urban ) 
Attitude of Majority Students Toward Minority Students 

Motivation 

Based on the observations of the minority program directors, lack of 
strong motivation toward engineering is one of the leading causes of 
attrition for minority engineering students. Conversely, motivation to
ward the study of engineering is the most salient personal characteristic 
of minority students who remain in engineering. This finding is consistent 
with the results of other studies of engineering students, which have 
shown that motivation toward a particular career is an important char
acteristic among those who complete a degree program. 

Lack of motivation for most of the students should be interpreted as 

a weak vocational interest rather than a weak motivation for academic 
achievement. The program directors reported that minority and majority 
students who drop out or leave engineering programs generally have a 
very high completion rate for other academic programs. 

The factors that can influence motivation before matriculation into an 
engineering curriculum are many and somewhat diverse. For instance, 
knowledge about the different fields of engineering, particular job func
tions, and the career aspirations of most engineers, can help prepare 
and motivate the student. Minority students have not traditionally re
ceived this type of counseling. 
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TABLE 5 Rank Order Listing of Factors That Impact Upon MinorityrStudent Retention 

Public Schools • (19) 

Motivation for Engineering 
Math Preparation 

Science Preparation 
Academic Performance 

Availability of Financial Aid 

Self Confidence 
Personal/Family Problems 

Tutoring 
Admissions Criteria 

Social/Economic Background 

Counseling 

Student Organization 
Rigidity/Flexibility of Curriculum 

Faculty Attitude 

Minority Student Attitude 

Availability of Jobs 
Existence of Minority Faculty 

Change in Career Goals 
School Setting 

Majority Student Attitude 

• Excluding predominantly black schools. 

Private Schools • (9) 

Math Preparation 
Counseling 
Admissions Criteria 

Motivation for Engineering 

Tutoring 
Science Preparation 

Student & Organizations 

Academic Performance 

Self Confidence 
Personal/Family Problems 

Availability of Financial Aid 

Faculty Attitude 
Availability of Jobs 
Rigidity /Flexibility of Curriculum 

Change in Career Goals 

School Setting 
Existence of Minority Faculty 
Majority Student Attitude 

Social/Economic Background 

Minority Student Attitude 

Black Schools (3) 

Math Preparation 
Motivation for Engineering 

Availability of Financial Aid 

Academic Performance 

Science Preparation 

Counseling 

Tutoring 
Rigidity /Flexibility of Curriculum 
Student Organizations 

Existence of Minority Faculty 
Self Confidence 
Personal/Family Problems 

Availability of Jobs 

Social/Economic Background 
Faculty Attitude 

Change in Career Goals 
Admissions Criteria 

School Setting 
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24 RETENTION OF MINORITY STUDENTS 

Along with an understanding of the role of an engineer, a student 
should be aware of the self-discipline usually required to be successful 
in an engineering curriculum. A student will be better prepared to 
undergo the rigors of an engineering curriculum if he or she knows the 
math and science course work requirements of the freshman and sopho
more years. The student must be motivated to meet the curriculum 
demands, as well as be committed to an engineering career. Motivated 
students tend to be those who are academically prepared and who 
understand the demands of an engineering education and the career 
possibilities which that education provides. 

Academic Preparation 

Insufficient math and science preparation prior to entering engineering 
programs is the second most important controlling factor in the per
sistence of minority engineering students. Insufficient preparation, to a 
large extent, results in poor academic performance after the students 
have enrolled in an engineering program. Because of the nature of the 
engineering curriculum, the better an individual's command of and 
facility with high school level mathematics and physics, the more aca
demically capable he will be in an engineering program. The quality of 
the high school experience in these subjects is directly related to the 
ease with which an individual enters into an engineering program. 

It has been reported by Coleman and others that the quality of the 
education received by many minorities in the nation's elementary and 
secondary school systems is inferior to that of the majority population 
because of segregated schools, unequal funding allocations, etc. Those 
minority students who have attended such schools are especially dis
advantaged when they undertake engineering or other technically ori
ented courses of study at the college level. Inadequate math and science 
preparation increases the likelihood of academic problems and higher 
attrition rates in an engineering program. 

The unequal status in math and science preparation for minority 
students compared to majority students can be readily discerned by 
referring to Table 6, which reports student declarations of need for 
remedial work. The data are from a survey conducted by the Coopera
tive Institutional Research Program of the American Council on Educa
tion and the University of California at Los Angeles of students who 
entered engineering programs in 1 976 and included 22,353 white stu
dents, 1 ,470 black students, 1 1 2 American Indian students, 243 Chicano 
students, and 1 45 Puerto Rican students. The data show that 34.5 per-
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TABLE 6 1 976 Freshman Engineering Student Declaration of Need 
for Remedial Work 

English ( % ) Reading ( % )  Math ( % ) Science ( % ) 

White 1 1 .6 6.1 10.8 S.8 
Black 22.S 1 S.6 34.S 22.9 
American Indian 18.8 7.1 1 6. 1  8.0 
Chicano 25.9 12.3 24.3 20.6 
Puerto Rican 28.3 1 .6 29.7 I S.2 

SOURCE: Cooperative Institutional Research Program of the American Council on 
Education and the University of California at Los Angeles. 

cent of the black students, 1 6. 1  percent of the Indian students, 24.3 
percent of the Mexican American students, 29.7 percent of the Puerto 
Rican students felt the need for remedial work in math, while only 
1 0.8 percent of the white students felt a need for remedial math work. 
A similar situation is apparent with respect to science. Nearly 6 percent 
of the majority students felt the need for remedial work in science, as 
compared to 23 percent of the black, 8 percent of the American Indian, 
2 1  percent of the Mexican American, and 1 5  percent of the Puerto 
Rican students. The largest differentials occur in mathematics prepara
tion, which is the subject area most critical to engineering curricula. 
Such obvious differences in preparation in these vital subject areas, leads 
one to expect higher attrition rates for minority students than for ma
jority students. 

In addition to science and math preparation, there are other factors 
that can influence a student's academic performance. If students cannot 
make the appropriate academic adjustments to compensate for deficien
cies in reading and study skills, test taking ability, ability to compete 
with equally or better prepared students, mental discipline, etc., attrition 
will occur disproportionately to the students' intellectual capabilities. 
Tinto and Sherman ( 1 974 ) report that : 

The inabil ity of persons to complete a given educational program has been 
shown to be the product of many factors largely independent of the in
dividual's ability. Beyond the characteristics of fam ily and community 
environments. the quality of one's school ing has been thought to play an 
especially important role in the process of educational attainment. For 
persons from lower status backgrounds in particular. inferior quality of 
teaching staffs. limitations of educational resources. and insufficient counsel
ing among other items have been seen as largely reinforcing the paucity 
of educational stimuli in their out-of-school environments. 
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Academic Performance 

Poor academic performance is a major contributor to the attrition of 
minority students in engineering. For the schools that responded to our 
survey instrument, the percentage of minority students who were on 
academic probation or warning was about twice that of all the students 
at those schools for the 1975-76 school year. 

Even though the minority students generally were less prepared in 
math and science, Table 7 indicates that their overall achievement in 
high school was somewhat comparable to the nonminority students who 
entered in the fall of 1 976. Sixty-seven percent of the white students 
earned average high school grades of B + or better, compared with 
46 percent, 65 percent, and 60 percent, respectively, for the black, 
American Indian, Mexican-American, and Puerto Rican students. 

Our survey shows that 1 0.4 percent of minority students and 7.5 
percent of all students left college temporarily because of academic 
suspension or probation. Of those who left for this reason, 41  percent of 
the minority students and 23 percent of all students returned to school 
following the suspension, some in engineering and others in other 
programs. The success rate for those who return to engineering varies 
from school to school. 

Financial Aid 

The most critical consequence of insufficient financial resources is that 
a student must withdraw from the program because of his inability to 
pay tuition and other educational expenses. Students who lack the 
proper funds can also spend excessive amounts of time worrying about 

TABLE 7 Average High School Grades of 1 976 Entering Engineering 
Students 

A or 

A+ A - B + B B - C +  c D 
( % )  ( % ) ( % ) ( % ) ( % ) ( % ) ( % ) ( % )  

White 20.9 21.2 24.8 18.7 1.5 4.6 2.1 0.1 

Black 10.4 12.2 23.2 24.5 11.2 11.1 6.8 0.6 

American Indian 20.5 20.5 24.1 14.3 11.6 3.6 5.4 0.0 
Chicano 18.3 20.7 20.3 19.9 11.6 6.2 2.9 0.0 

Puerto Rican 11.9 17.5 30.8 21.0 11.9 4.9 2.1 0.0 

SOURCE: Cooperative Institutional Research Program of the American Council on 
Education and the University of California at Los Angeles. 
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their financial status or in the financial aid office of the institution seek
ing additional aid. When this occurs with great frequency it can interfere 
with the time available for academic pursuits, so that the students' 
academic performance ultimately suffers. This observation by some of 
the campus representatives is supported by the analysis of American 
Council on Education data by Alan E. Bayer in The Black College 
Freshman: Characteristics and Recent Trends. Bayer has reported: 

As in 1 968, far more non-blacks depended on their families to provide 
financial support for their college education. Blacks, in contrast, were twice 
as l ikely ( 40% ) as were non-blacks ( 1 8 % )  to depend on scholarships and 
grants as a major source of financial support. G iven these differentials in 
financial resources, in combination with differentials in family economic 
status, it is not surprising that blacks expressed substantially more anxiety 
about their ability to finance their college education. In 1 968, one fifth 
( 2 1 % )  of the blacks and one twelfth ( 8 % ) of the non-blacks said they had 
major concern about finances. In 1 97 1 ,  the comparable figures were 25 % 
and 10% , respectively. 

Students who work more than 1 0 to 1 5  hours a week while in school 
also have less time and energy to devote to their academic work. Astin 
( 1 972) reported that for all students pursuing higher education, students 
that are employed during the school year have less chance of remaining 
in college. The urban engineering colleges reported that many students 
who attend their colleges on a part-time ( and sometimes full-time) basis 
have full-time jobs and carry a heavy academic load of evening classes. 
Under these circumstances, the students may be too physically and 
emotionally exhausted to perform up to their academic abilities. 

Many minority students just entering college tend to be less aware of 
university and college deadlines for financial aid applications. Because 
of this, many minority students who qualify are not likely to receive aid 
because forms are not completed correctly or returned on time. Most 
minority students in engineering who qualify for financial aid do receive 
some form of financial aid. However, the instruction of new and prospec
tive students about available financial aid and application deadlines can 
reduce the effects of this problem. 

The availability of adequate financial aid was ranked as a more im
portant retention factor by the predominantly black colleges than the 
predominantly white public or private colleges. The black colleges have 
long suffered from limited institutional resources, and this in turn limits 
the amount of money available for providing scholarships to their stu
dents. Most of the educationally disadvantaged students who attend the 
predominantly black colleges are also economically disadvantaged. This 
places an additional burden on these colleges. The predominantly white 

Copyright © National Academy of Sciences. All rights reserved.

Retention of Minority Students in Engineering
http://www.nap.edu/catalog.php?record_id=20313

http://www.nap.edu/catalog.php?record_id=20313


28 RETENTION OF MINORITY STUDENTS 

public colleges also suffer from an inability to provide all the financial 
support that their minority students need. The private colleges, however, 
generally have sufficient institutional funds to provide the supplemental 
aid that their minority students require. Several of the private colleges 
have a policy of guaranteeing financial aid to minority students to equal 
their calculated need. 

In response to the survey instrument, five of the public schools esti
mated that on the average 1 0  percent of their minority students in good 
academic standing left school because of inadequate financial aid ( 1974-
76 ) ,  while seven of the schools reported that none of their students in 
good standing left for financial reasons. Eight of the private colleges 
reported that no minority students in good standing left school because 
of insufficient financial resources, while one private college estimated 
that approximately 4 percent left for that reason. One of the predomi
nantly black colleges estimated that I percent left and another estimated 
that 5 percent left who were in good standing but lacked the money to 
remain. 

Self -Confidence 

Lack of self-confidence in their ability to compete with their classmates 
and to progress through the engineering program causes many minority 
students to give up and drop out of engineering before they have allowed 
themselves adequate time to accurately judge their capabilities for com
pleting the program. The minority program representatives reported that 
confident students are less tentative in attacking personal and academic 
problems, are more aggressive about promoting their self-interests, less 
reluctant to seek help, and more readily involved in the mainstream of 
student life. Successful experiences help to build self-confidence and 
repeated unsuccessful experiences tend to diminish one's self-confidence. 
Those minority students who earn poor grades throughout the first 
semester and first year in the engineering program, because of their 
relatively disadvantaged educational position compared to their peers, 
begin to doubt their ability to compete. This frame of mind can be 
damaging because individuals tend to perform according to their ex
pectations. When minority students adopt an attitude of inferiority, they 
may begin to perform in an inferior manner. Academic preparedness 
and self-confidence thus go hand in hand. Continued absence of positive 
reinforcement ( i .e. ,  good grades ) and loss of confidence in one's ability 
to master course work can lead to a reduced interest in pursuing an 
engineering degree and subsequent attrition from the engineering pro
gram. 
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Additional Factors 

Minority students encounter many of the same personal and academic 
problems that majority students face, but the problems are often more 
severe and some are of a different nature according to the observations 
of the program directors. Counseling services that can adequately serve 
the needs of the students can impact positively upon the chances of 
retention for minority students. Because many of the problems faced 
by these students �re different from those of their white peers, the normal 
counseling services at the predominantly white colleges and universities 
need to be strengthened to ensure that the full range of appropriate 
advice is available for those students. 

Effective counseling appears to be a more critical factor at the pre
dominantly white private colleges than at the predominantly white public 
colleges or the black colleges. This may be because the minority students 
are more dissimilar to their classmates at the private colleges than at the 
other two categories of institutions. The intensity of academic competi
tion may be greater at the private schools, and the emotional and social 
adjustment may be more difficult at these institutions. The absence of 
counseling that can effectively counteract the feelings of alienation that 
result from those differences will contribute to higher minority attrition 
rates. 

Tutoring can compensate to some extent for inadequacies in the high 
school educational experience. Many of the engineering schools have 
found that effective tutoring improves the retention of their minority 
students. Without it, many students with the ability to successfully com
plete an engineering program, but who have had insufficient training in 
the prerequisite courses, drop out or are not successful at the college 
level. 

Many minority and majority students encounter personal problems 
that can be disruptive to their progress through the engineering cur
riculum. If there is any difference in the character of the problems of 
the minority and majority students, it is probably that the minority 
students have more severe family problems. Many of the minority 
students are members of low-income, urban families. Because of their 
economic situation, the parents or siblings are more apt to encounter 
crises than the families of most majority students. Even if the minority 
students live away from home, the family problems can affect their 
ability to remain in school. The minority program staff members and 
college counselors cite this problem as a very serious one that interferes 
with minority students' academic performance. 

The selection criteria for admissions can have a major impact upon 
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the retention rate at a particular school. Schools with open admissions 
policies would be expected to have lower retention rates than very 
selective schools. Students with the best academic preparation would be 
expected to have the best retention rates all else being equal. Normally 
the colleges with open admissions policies provide the preparatory and 
compensatory courses that the students may need, in addition to broad
based supportive services, so that capable students do have a reasonable 
chance of successfully completing the program. It is reasonable to expect 
that some who enter open admissions engineering colleges simply do not 
have the academic skills to handle engineering and will figure in the 
mortality rate. A major cause of attrition for minority students has been 
that some minority students were admitted to particular schools where 
they had little chance of succeeding, either because of the lack of 
effective supportive services at the colleges or the totally inadequate 
academic backgrounds of the students. 

Admissions criteria impact upon the retention of minority students 
at the private colleges to a greater extent than the other schools accord
ing to the responses to the survey instrument. The private colleges are 
generally very selective in their admissions process so that most of their 
students have good academic credentials. The minority students who are 

admitted to these schools must also be highly qualified to stand any 
reasonable chance of surviving in the program. If the breadth and depth 
of the academic preparation of the minority students is significantly 
inferior to that of their majority classmates at the point of entry into the 
program, many of the minority students are probably doomed to failure 
before they begin. 

Minority engineering student organizations can have a positive impact 
upon the retention of minority students at the predominantly white 
colleges because the organizations often provide a mechanism for social 
and academic peer support. 

A negative attitude by majority faculty members toward minority 
students can be especially detrimental to the students' self-confidence and 
motivation for remaining in school. If particular faculty members are 
insensitive to the special needs of the minority students, or if they appear 
to be condescending or bigoted, the students may feel that their work 
will be judged in a biased manner and will be less motivated to perform 
to their maximum ability. 

The availability of career-related summer jobs can have a positive 
impact upon the retention of students. When the summer and co-op jobs 
are in the engineering and technical fields, there is an incentive to enter 
and remain in those curricula. 

Rigid course schedules can lead to increased attrition and flexible 
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course schedules may contribute to increased retention rates. If minority 
students take reduced course loads or otherwise get out of step in a rigid 
curriculum structure, the opportunity to take required courses in itself 
becomes a problem. 

The social and economic background of the students, if very different 
from that of the majority students, can be a significant attrition factor. 
When minority student enrollments are a very small percentage of the 
total enrollments, the students may feel alienated and isolated and there
fore may not be in the most favorable frame of mind for working to their 
full potential. Foster reported that, for engineering students in general, 
those who leave engineering appear to have a sense of alienation. 

The attitude of the minority students toward majority students and 
faculty, if negative and belligerent, can contribute to increased attrition 
among the minority students. Such feelings, if extreme, are nonproduc
tive and energy-consuming and can detract from the students' ability to 
concentrate on academic endeavors. Foster's research again shows that, 
for all engineering students, persisters view their academic environment 
in a more positive manner than nonpersisters. 

The existence of minority faculty members within the college can 
have a positive impact upon the retention of minority students. Not only 
does their presence reduce feelings of alienation among the students in 
part by serving as role models, but it also serves as a signal that the 
administration has a true interest and commitment to minority student 
participation in engineering education. 

Changing one's career goals is a cause of attrition for both minority 
and majority students, but it is probably a more important causative 
factor for majority students than minority students of equal academic 
preparation and ability. 

The location of the school is another factor. If the school is located in 
a large urban setting and close to a student's home, it may be easy for 
the student encountering problems and disappointments to give up and 
drop out of the program. Also, the temptation to fall back into social 
groups off campus can be a detriment to good study habits. 

For those students who commute to school and live at home, the home 
environments are not always conducive to effective studying. Commuting 
students also do not receive the benefits ( such as peer support) that can 
be obtained by being immersed in an academic atmosphere outside of the 
classroom. Minority students from large urban centers who attend rural, 
predominantly white institutions may find it difficult to adjust to the 
different life-style and surroundings. The difficulty of the adjustment may 
cause them to drop out and go home. 

If the attitude of the majority students toward the minority students is 
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hostile in nature the result can be damaging to the emotional and psy
chological health of the minority students. At a national seminar on 
student retention for all higher educational programs, which was spon
sored by the National Association of College Admissions Counselors 
and the American College Testing Program in February 1 976, it was 
reported that a "staying environment" on a campus was one in which 
students had a feeling of belonging, personal worth, positive identity, 
and high self-esteem. 

Other factors contributing to the attrition of minority engineering 
students include improper matches between students and schools ( the 
student simply does not like the school because of the weather or 
the grading system or some other personal preference) ,  or sometimes the 
students have the interest but not the aptitude for engineering. 
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Retention Program 
Components 

The previous chapter briefly outlined and discussed the major causes of 
attrition and their relative importance. This chapter will discuss the 
various methods that engineering colleges have employed to successfully 
address those causes of attrition. These program components are dis
cussed separately to simplify their presentation, but a program is success
ful only when the services provided work together in an integrated and 
comprehensive manner. Table 8 lists the programmatic methods that 
the colleges have reported for effectively reducing attrition. 

PRECOLLEGE PROGRAMS 

Prefreshman Summer Programs 

Twenty-one of the 34 colleges that responded to the survey instrument 
conducted prefreshman summer programs in 1 975 for minority students 
that would matriculate as freshmen in that same year. Two of the re
maining colleges reported plans for programs for the summer of 1976. 
Thirteen of the programs were four weeks or longer in duration and 
academic course work and skill building were the major components. 
Some of the remaining programs contained academic components, but 
most of the activities were motivational in nature and were designed to 
provide orientation to the campus and campus life, orientation to engi
neering, and skill building. The major program components are sum
marized in Table 9 .  

The portions of the programs that were reported most often for hav
ing the greatest impact on the retention of the student participants were 

33 

Copyright © National Academy of Sciences. All r ights reserved.

Retention of Minority Students in Engineering
http://www.nap.edu/catalog.php?record_id=20313

http://www.nap.edu/catalog.php?record_id=20313


34 RETENTION OF MINORITY STUDENTS 

TABLE 8 Retention Program Components 

Tutoring Supplemental to that Normally Provided 
Advising Supplemental to that Normally Provided 
Minority Engineering Student Organization 
Career Guidance 
Work Experiences-Co-op/Summer 
Pre-College Summer Programs-Orientation/ Academic/Motivational 
Faculty Involvement in Program 
Administrative Staff Positions for Program 
Commitment of Administration/Faculty to Program 
Adequate Financial Aid/Scholarships 
Merit Awards 
Recognition Banquets and Awards 
Reduced Course Loads When Appropriate 
Academic Year Programs for High School Students 
Diagnostic Testing/Effective Placement Procedures 
Flexible First Year Curriculum 
Effective Recruiting/ Admissions Policies to Increase Overall Minority Enrollment 
Minority Professional Engineers as Role Models 
Extensive Personal Contact with Students by Faculty and Program Staff 

calculus and math courses, chemistry courses, campus orientation activi
ties, engineering orientation activities, study skills building exercises and 
counseling, and tutoring provided by minority engineering students. 
Physics courses, English and communications-building courses, visits by 
industrial representatives, and diagnostic tests were mentioned less often 
for having a great impact on reducing attrition. 

Other Programs 

There are other kinds of precollege programs that differ from the pre
freshmen summer programs described above that can affect the retention 
rates of minority students. A number of engineering colleges sponsor 
pre-co-op programs with interested industrial companies to provide an 
opportunity for students to work in engineering-related jobs (usually as 
technicians or assistants) .  

Effective alternatives to the prefreshman summer programs are special 
programs for high school juniors and seniors conducted by engineering 
colleges that provide instruction in math and science subjects to supple
ment their regular school work. Classes and seminars for this supple
mental work are provided by the colleges in the summer following the 
junior year and on Saturdays during the school year. 
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TABLE 9 Prefreshmen Summer Programs 

Length of Programs Program Components 

More Than Eight Weeks : 3 colleges Algebra 
Trigonometry 

Eight Weeks : 4 colleges Precalculus 
Calculus 

Six Weeks : 2 colleges Chemistry 
Physics 

Five Weeks : 1 college English/Communica-
tions Skills, Com-
puter Programming 

Four Weeks : 3 colleges Slide Rule 
Reading/Study 

Two Weeks : 6 colleges Diagnostic Tests 
Engineering Orienta-
tion 

Less Than Two Weeks : 2 colleges Campus Orientation 
Enrolled Students as 

Counselors/Tutors 

No Program : 1 3  colleges Grants to Offset Loss 
of Summer Earnings, 
Industrial Visits 

Partial College Credit Placement Tests 
for Course Work in 
Program : 7 colleges Visits by Industrial 

Representatives 

Drafting 

Work Experience/ 
Pre-Co-op 

35 

Greatest Impact 
on Retention 

Calculus 

Campus Orientation 

Chemistry, Study 
Skills Building 

Engineering Orien-
tation 

Peer Tutoring and 
Counsel ing 

The Minority Introduction To Engineering (MITE) is a one- or 
two-week program sponsored by the Engineers' Council for Professional 
Development for potential minority engineering students. Students who 
have completed the junior year of high school and who may have an 
interest in engineering are eligible for participation in the program. The 
program is designed to expose the students to the field of engineering 
for the purpose of increasing freshman engineering school enrollments. 
MITE allows the students to become acquainted with the various fields 
of engineering, to experience a sample of college life, and to receive 
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typical engineering classroom instruction. In the summer of 1976 over 
1 ,300 students participated in MITE programs. 

Precollege Programs and Engineering Retention 

The key elements in the retention equation for minority engineering 
students are motivation for the study of engineering, math preparation 
prior to matriculation as an engineering student, chemistry and physics 
preparation prior to matriculation, and the academic performance after 
entry into the engineering program. Improving the quality of the moti
vation and academic preparation of the students before they begin the 
engineering program can help their academic performance while in the 
program. Precollege programs should therefore provide one of the most 
effective methods for improving the retention rates for minority engineer
ing students. (Few objective analyses have been reported that confirm 
this, but most of the minority program directors reported that from a 
subjective viewpoint the programs work ) .  Special high school programs, 
pre-co-op programs, prefreshman academic summer programs, and 
prefreshman campus and engineering orientation programs can begin to 
fill the voids in the prior experiences of minority students' academic 
preparation and knowledge of engineering. The programs can help 
develop more sophisticated students who are better equipped to with
stand the demands of an engineering education. 

Motivation for a particular field by an individual can occur only if 
that individual is knowledgeable about the field. It is widely held that 
members of minority communities and minority high school students 
have a limited knowledge of the educational and professional opportuni
ties in engineering. The shorter precollege programs previously described 
are an excellent means by which potential engineering students can 
increase their knowledge, motivation, and preparation for engineering. 
The activities in the prefreshman motivation and orientation programs 
through which the students can understand the nature of the engineering 
curriculum-the pace, the rigor, the competition, and the demands upon 
one's time prior to their actually beginning the program, prepare them 
mentally for meeting the challenges head-on. 

While the shorter programs are designed primarily to be motivational 
in character, the longer programs have as their primary mission the 
upgrading of academic skills. When properly designed, the course work 
provided in prefreshman academic summer programs can provide the 
exposure to and command of the math and science material that is 
essential preparation for the freshman engineering courses and decrease 
the differences in preparation between minority students and their 
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nonminority peers. Any compensatory coursework that the students 
can take before immersion in the rigorous and fast-paced curriculum 
reduces students' problems once the school year has begun. 

Without these special prefreshman programs, the compensatory work 
would have to be taken in tutoring sessions, for example, in conjunction 
with the regular engineering course work. The underprepared student 
is in effect doing "double duty." Not only does he have more work to do, 
but the time that he has available for his regular school work is reduced. 
To expect a student to compete on an equal basis under these conditions, 
with other students who don't have these problems, is unrealistic, espe
cially at a school that maintains a rigid course schedule. 

Not all of the students who attend prefreshman summer courses re
quire remedial work or material not covered in their high schools. If the 
students have a good grasp of the necessary course work from high 
school, but attended a school in which a high level of competition did 
not exist, they may not have developed their reading, learning, and 
problem solving skills to their fullest potential. Academic prefreshman 
programs can provide the competitive environment, as well as the in
struction to more fully develop these essential skills. In addition to the 
innate intellectual ability and motivation toward engineering, the ability 
to think, work, and absorb material quickly can be very important quali
ties in the academic performance ( and subsequent retention ) in the 
competitive engineering environment. 

Participation in prefreshman summer programs for some students who 
do not need special or extra academic work can also be beneficial to the 
retention program. Even though they may not encounter academic prob
lems, they may have personal problems that can be addressed before the 
school year begins. For those students who have come from communities 
that are extremely segregated, rural, urban, or otherwise different from 
the environment on the campus, the long summer program gives them 
the opportunity to begin the occasional difficult social adjustment before 
the onslaught of the regular school year activities. Individuals with severe 
family problems may also need the time and involvement in the summer 
programs to "get themselves together" to be able to devote their full 
energies to academic pursuits during the regular school year. For some 
of these students, a successful experience in the summer program can 
increase their confidence in themselves to do well in engineering. 

The opportunity to earn college credit during the summer is some
times available for students who do not need remedial work. Seven of 
the schools reported in our survey that students who attend their summer 
programs may earn college credit for their work during the summer, 
normally by taking one or two first-term courses. A benefit of this early 
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start is that the students have an opportunity to work closely with one 
or more faculty member on a one-to-one basis. This can lead to a better 
mastery of the course material as well as the realization by the students 
that professors are indeed approachable and are interested in students. 

The academic precollege programs for students that are still enrolled 
in high school can lead to dramatic increases in the retention rates at 
the engineering colleges conducting the programs. The students with the 
potential and interest to study engineering are identified in the junior 
year in high school. Early identification permits the students to select 
the appropriate courses that are preparatory for engineering in the senior 
year. Other benefits of this kind of program are as follows : the students 
establish a close relationship with the faculty members and administra
tors from the engineering college; the students have a longer time to 

absorb the extra subject matter in a relatively relaxed, but competitive, 
atmosphere; the students build academic competence and confidence, 
which will be important once they enter college; students gain a better 
understanding of the pro's and con's of the engineering education and 
profession, and those who decide that engineering is not for them can 

avoid even registering in engineering at the college. 
There are also disadvantages to this kind of program. The students 

participating in the program are not obligated to matriculate at the school 
that sponsors the program, so the school may not get a return on its 
investment. The college and the participating high schools also must be 
physically close (programs are probably limited to urban settings) .  

The pre-co-op programs can also impact on retention. The jobs allow 
the students to earn and save some money, which can help reduce the 
financial problems in the following academic year. H the work experi
ence is good it can be beneficial in that the students can : ( 1 )  obtain a 
firsthand, real-life knowledge about engineering as a profession, (2)  
begin the away-from-home adjustment and become more self-confident 
and reliant, and ( 3 )  become more motivated to remain in engineering. 
The students are normally offered job opportunities with the same 
companies in succeeding co-op work periods. The disadvantages of this 
type of program are : ( 1 )  students are sometimes too young to bold jobs 
in industry; ( 2 )  it is difficult for the employer to find meaningful, 
engineering related jobs for students with little or no engineering educa
tion; and ( 3 )  students who need remedial school work are not available 
in the summer to take it. 
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Ways to Improve Summer Programs 

Those responsible for conducting the summer programs generally think 
that the programs can be improved to increase the retention rates of the 
students who attended them. Expansion of the programs by increasing 
their length by those schools with the shorter programs, and by increas
ing the number of students who participate, was suggested by a number 
of schools. The inclusion of academic course work was reported by 
those schools whose programs consisted primarily of motivational and 
orientation activities. Study skills were reported by several of the schools 
as an area of improvement in their summer programs. 

The following are other ways that were suggested to improve summer 
programs : bring high school teachers with the students to the campus, 
better diagnostic testing techniques, more administrative and tutoring 
staff, external instruction in study skills into the academic year, greater 
involvement by minority professionals, reduce student-teacher ratio, 
maintain same discipline and structure of course requirements that exist 
during regular school year, and greater monitoring of students progress 
and financial assistance. 

Need for Research 

Almost all of those colleges that have precollege programs believe that 
the programs are responsible for improved academic performance, but 
very little data have been reported that confirm that these precollege 
experiences improve retention. Research and evaluation to determine the 
effectiveness of these precollege programs are needed. 

EFFECTIVE RECRUITING AND ADMISSIONS 

It has been reported that motivation for the study of engineering has 
the greatest positive impact on the retention of minority students. Ade
quate mathematics preparation follows closely as the next most important 
characteristic of those minority students who remain in engineering 
compared to those who drop out or are asked to leave. Efforts to im
prove the retention rate begin with recruiting and admissions procedures 
that bring to the campus those students who have strong commitments 
to engineering and solid math backgrounds. 

In recruiting and admitting students, it is important that the probability 
of their remaining in a particular school be evaluated. This assessment 
should take into account the location of the school, the availability of 
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financial aid, the flexibility of the program, the level of academic com
petition, and the effectiveness of available supportive services, as well 
as an evaluation of their academic abilities. 

Recruiting 

Accompanying the growth in interest and activity to increase minority 
student enrollment in engineering over the past few years was a growth 
in the sophistication of recruiting techniques. In the early stages of 
development of the effort, some of the colleges literally recruited stu
dents "off the streets" with little evaluation of their chances of gradu
ating. After some disastrous starts, these schools developed better re
cruiting and supportive service programs. Recruiting techniques that 
appeal to the students that are generally qualified to be retained and 
graduated are now employed by those colleges that have genuinely 
attempted to serve minority students. What is clear is that effective 
recruiting can minimize later problems in screening and selecting stu
dents for the college. 

For the minority engineering programs surveyed by the Task Force, 
the methods used for recruiting and their frequency of usage on a 
percentage basis were reported as follows : 

Recruitment by Currently Enrolled Minority Students 92% 
Minority Program Staff Members Make Personal Contact 85 % 
Through High School Visits or Telephone Calls 
High School Visits by Minority Faculty/Staff 82% 
Send Letters to Students from ME3 List (Minority Engi- 75 % 
neering Education Effort) 
Recruit those Students who have Participated in Precol- 7 1 % 
lege Programs ( e.g., MITE, Saturday Morning Programs, 
etc. ) 
Send Letters to Students from CEEB ( College Entrance 67% 
Examination Board ) Student Search List 
Send Letters to Students from ACT ( American College 57% 
Test) List 
Special Program to Bring Minority Admission Candidates 50% 
to the Campus Sometime During Their Senior Year 
Send Letters to Students from National Achievement 46% 
Scholarship List 
Other 7% 
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Admissions 

Usted below are some of the comments taken from the survey instru
ment that characterize the different school policies concerning admis
sions. 

1 .  Our CEEB program does not believe that the admissions policy 
makes a significant difference, unless an exceptional supportive services 
program is in effect. 

2. We have no special admissions policies. Minority students should, 
and do, have to meet the same admissions and testing criteria as all 
other students. 

3 .  Our institution would oppose the lowering of admissions standards 
because we believe that retention rates would decline and we would 
damage the student. 

4. We would advocate no changes within our current admissions 
policy. In conjunction with our admissions policy, however, we believe 
that we should maximize funds for a continued thorough analysis of 
each student who is entering the university. 

5. Our current open admissions policy does reduce our retention 
rates, but it allows a significant number of students to attend the uni.., 
versity who would otherwise not be admitted and not have the oppor
tunity to pursue an engineering degree. 

6. Retention rates probably could be improved by requiring overall 
higher grades and test scores, as well as by confirming a strong com
mitment to engineering, but this would reduce the opportunity to some 
who have started in engineering, but succeeded in other programs. 

The exact relationship between admissions and retention has not been 
proven, but the retention rate for minority engineering students could 
probably be improved if only those students with strong commitment to 
engineering, high test scores, and the best-possible math preparation 
were admitted. A number of schools actively involved in the minority 
effort adhere to this philosophy and are opposed to using admissions 
standards for minority students that differ from the standards used for 
nonminority students, because retention would probably decline. Other 
schools with open admissions policies oppose raising their admissions 
standards because this would reduce the opportunity for the type of 
student that does not display the traditional engineering student quali
fications but has the ability to be successful in engineering, or some 
other program. 
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The dilemma caused by the relationship of admissions and retention 
versus the desire and/or need to make engineering education accessible 
to larger numbers of minority students has led to adjustments and re
finements of admissions procedures that give special attention to the 
applications of minority students. This special attention is in response 
to the recognition that standardized test scores may not be good 
measures of the true abilities of minority students. Additional measures, 
described later, are therefore used in conjunction with the traditional 
measures for selection. Though minority applicants receive a more 
extensive review, most of the schools with these procedures do at
tempt to admit minority students whose academic preparation most 
closely resembles that of the traditional entering freshmen. 

Schools that have special admissions programs that enable students to 
enroll who otherwise would not qualify for admission, or who are 
marginally qualified, provide special tutoring programs for those stu
dents through the college of engineering. Institutions with special ad
missions programs should feel obligated to provide the services that 
special students require to enhance their probability of successfully 
completing their engineering programs. Tutoring is only one of the im
portant elements of the comprehensive supportive services programs 
that the schools should provide to any specially admitted students. It 
is indeed unjust for an institution to admit a student, knowing that 
the student has particular academic weaknesses, and then leave the 
student on his own to try to compete with his classmates without any 
help from the institution. 

An important aspect of admissions, other than the selection process, 
is the number of minority students at each of the predominantly white 
colleges. Most of those schools have found that the success rate of 
their minority students has increased after a critical mass of students are 
enrolled. The reason for this may be for any or all of the following : 
( 1 )  the more students that are admitted over a number of years, the 
more experienced the admissions officers become in selecting students 
who have the appropriate characteristics for doing well in the program; 
( 2 )  the faculty members become more sensitized to the special prob
lems and needs of minority students; ( 3 )  the minority upperclassmen 
serve as role models or examples that minority students can be suc
cessful on a given campus; ( 4 )  there are enough minority upperclass
men to (formally or informally ) assist in the advising and tutoring 
services for the younger students; ( 5 )  the more minority students in 
any given class means greater opportunities for peer support; or ( 6 )  if 
the number of minority students reaches a certain level, it is a signal to 
them that the school is truly committed to minority student education. 
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Standardized Test Scores 

There is great variety in the opinions presented on the validity of stan
dardized test scores for predicting the success of minority engineering 
students. Several of the schools in the study have recently found that 
test scores are valid predictors for minority students who attend there. 
Many of the opinions were that test scores are helpful tools for guidance 
in admissions decisions, but that other variables must be scrutinized to 
reach a reasonable determination of the students' capabilities. The 
other variables are more subjective in nature and are usually assessed 
through personal interviews with the students, more extensive informa
tion from high school counselors and teachers, and contact with the 
students through special precollege programs or numerous meetings. 

For those schools that have found that test scores should be sup
plemented with other measures in making admissions decisions, the 
following list of references was reported as being of greater value : 
high school rank in class ( 8 )  ; personal characteristics, including those 
projected in interviews ( 6 )  ; high school grades ( 5 )  ; high school physics 
grades ( 4)  ; high school chemistry grades ( 4) ; recommendations ( 3 )  ; 
success in prefreshman (summer) programs ( 2) ; success in MITE
type programs ( 2 ) ; willingness to earn money ( 1 ) .  

Not all of the schools' experiences indicate that scores are not valid. 
One school reported that very few of their students with math ACT 
scores below 22 finish engineering. Another school has kept data since 
1 972 that show that entrance scores (primarily ACT) are valid pre
dictors. At that school minority students with high scores ( above 23 ) 
or low scores (below 1 5 )  progress at the same rate as nonminorities 
with comparable scores. However, minority students with marginal 
scores ( 1 5-1 8 )  are more likely to stay in school and complete degrees 
than nonminorities with marginal scores. Another school reported that 
ACT scores are valid indicators provided the student is not placed in 
direct competition with all high achievers and carry the same academic 
load during the first semester. For this college, the high school rank 
tends to be the best predictor if the ACT is above 20. Finally, one 
school has established correlation factors relative to the use of ACT 
scores in comparison to college grades as follows :  total university + 0.52, 
college of engineering + 0.54, total minority + 0.37, which indicate that 
ACT is not as valid for minorities as it is for the total university popu
lation. Part of the problem in determining the validity of standardized 
test scores for predicting academic performance is that at some schools 
the number of minority students is so small that reliable correlations 
cannot be computed. 

· 
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There is a substantial body of literature that has established that 
standardized test scores are valid predictors for performance (GPA) of 
minority and educationally disadvantaged students. Stanley ( 197 1 )  
reported that test scores predict the college grades of advantaged and 
educationally disadvantaged students almost equally well, but that high 
school grades improve considerably the predictions for both groups. 
Stanley and Porter ( 1967 )  found the SAT an almost equally accurate 
predictor for college grades for black and white students in segregated 
colleges. Cleary ( 1968 ) found homogeneous regression systems for 
blacks and whites in integrated schools, but Temp ( 1971 ) found that 
regression systems for prediction of college grades were nonparallel 
for black and white students. Goldman and Hewitt ( 1974) found that 
the SAT does not add much to the prediction of college grades by 
high school grades for Mexican-Americans. 

While studies have shown that standardized test scores are reasonably 
accurate predictors of academic performance, they do not necessarily 
predict a student's persistence or retention in school. Students who are 
predicted to earn low grades within a particular school will tend to 
have academic difficulties if enrolled there, but there are many in
stances of students who were predicted to have poor performance who 
were very successful because of their personal drive/motivation and 
the supportive assistance of their colleges. 

The reasons for the difference of opinion on the validity of standard
ized test scores for predicting success may be directly related to the 
availability and use of supportive services by the students with low 
scores and the flexibility of the college to individualize student course 
schedules. Colleges at which low scoring students have been successful 
probably have effective supportive services and are flexible enough to 
match the students' programs with their current capabilities. Colleges at 
which low scoring students have been generally unsuccessful may be 
schools that have no effective services or have rigid academic schedules. 

Ways to Improve Recruiting and Admissions 

Recruiting minority students that tend to do well at a particular college 
can sometimes be a difficult and expensive (but necessary) process. 
The ultimate retention rate of the students that matriculate at a particu
lar school will largely be determined by the basic abilities ( and poten
tial) of those students at their point of entry into the program. Since 
recruiting and admissions are important variables in the retention equa
tion, they deserve detailed attention to optimize a college's minority 
student retention. In addition to improving the efficiency of those 
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methods mentioned earlier, the following suggestions may be useful 
methods of improving the recruiting and admissions process : 

• Identify source( s )  of those minority students that are currently 
enrolled and determine whether more attention should be devoted to 
increasing the number of new students from that source. 

• If possible, persons involved in recruiting and those making admis
sions should be the same. If they are not, then they should work closely 
together. 

• Develop and maintain communications with science and math 
teachers at secondary schools from which students qualified for en
gineering graduate. These teachers can identify and facilitate communi
cations between their top students and the college. 

• Provide honest and accurate descriptions to prospective students 
of the college, the campus, and what will be expected of the students. 

• Establish formal or informal programs with local or nearby sec
ondary schools. (Faculty members may give regular guest lectures in 
math and science classes. The Admissions office can sponsor tours of 
the campus, for science and math teachers and students. The college 
may sponsor an Engineering Explorers scouts program or JETS' pro
gram for high school students. )  

• Identify, as early as possible ( tenth or eleventh grade) ,  those 
students who are potential admissions candidates and maintain contact 
with them throughout remainder of their high school program. 

• After the top admissions candidates have been identified, per
sonalize communications with them through letters and phone calls. 
Department chairmen should also write to them. 

• Encourage admissions candidates to visit the campus. 
• Many minority students select a school to attend that has a good 

minority program, a relatively large number of minority students, or a 
good reputation for commitment to minority student education. If a 
school has a good track record with minority students, others will follow. 

CURRICULUM FEATURES 

Placement 

An important factor in the academic success of students is entry into a 
subject at a level that is most appropriate based on the students' back
grounds. Particular care is needed in the proper course placement for 
those students who have been admitted to a college through a special 
program. 
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Methods of placement vary but generally include one or more of the 
following: placement tests, diagnostic tests, scores on ACf or SAT, 
high school grades in individual subjects, performance in prefresh
man summer programs, courses taken in high school, interviews and 
counseling sessions, and review by faculty advisors. 

The Task Force questionnaire asked the question, "What mechanisms 
do you use to enroll minority students in different course levels in 
their first semester?" The responses were as follows : 

1 .  We require placement examinations of all entering students for 
mathematics and chemistry. 

2. We believe that a program of testing and diagnostics is helpful to 
determine the level at which students should enter our university. For 
all students, summer meetings and/or a new student week offer oppor
tunities for testing and advising sessions to determine the appropriate 
entrance to mathematics, chemistry, physics, and the language sequences. 

3. We have no special remedial courses as such, but with careful 
advising, freshmen can stretch out the first year of their first semester 
courses throughout the entire freshman year. Also, we provided re
teaching sessions or repeats of information during the afternoons and 
evenings, which are open to all students. (This approach is a good one 
because it allows the students a given amount of time to adjust to the 
curriculum, as well as to self-pace themselves through what is a very 
difficult transition. )  In that it is provided for all students, we believe 
that it provides a tremendous impact on retention, not only for 
minority engineering students, but for all students. 

The following options should be considered by the individual pro
grams as a means of providing the opportunity for entering students 
who are not yet ready to undertake a full course load to experience 
success in the engineering curriculum : ( 1 ) meetings with faculty ad
visors; ( 2 )  developing course schedules for students at the beginning 
of the semester that will be used throughout the students' college 
careers; ( 3 )  using the summer minority engineering program as a 

training and testing ground for all entering students; and ( 4) using 
"stretch-out" and providing students with the option of taking 1 2  credits 
per semester. 

Areas that should be highlighted are those areas found in programs 
which use the idea of curriculum stretch-out, summer programs, diag
nostic testing, and the advising and counseling to place the student in 
the correct courses. The most innovative idea is probably that of 
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curriculum stretch-out. While it is recommended that stretch-out and 
the other ideas outlined above be used, caution should be exercised 
against counseling students into stretching their curriculum past the 
five-year period that is normally experienced for minority engineering 
students. 

Learning Support Programs 

In addition to the introductory courses in math, chemistry, physics, and 
English, self-paced instruction and learning laboratories are other means 
through which colleges are attempting to meet student needs following 
an assessment of their preparation. Though the objective studies have 
generally not been conducted by the colleges to determine the effec
tiveness of the special courses, laboratories, and skills centers in im
proving the academic performances of the minority students who used 
them, it was the subjective opinion of most of those who responded to 
this subject that the services were beneficial to the students (see Table 
10) . Academic support centers outside of the engineering colleges (e.g., 
reading and study skills centers) can complement the primary academic 
support programs ( namely tutoring and academic advising) provided 
by the engineering college programs. 

While most engineering colleges apparently have not objectively 
analyzed the benefits of their academic support programs, studies have 
been done that indicate their importance for high-risk students. Louis 
Nieves ( 1976) referred to a study of high-risk students who graduate 
that concluded that the key elements to successful graduation for 
this group were study habits and academic skills. According to Paulsen 
and Stahmann, it can be deduced from that study that it appeared 
that the acquisition of these habits during the college years appeared 
to be the most significant factor in assuring graduation. Citing addi
tional studies, Nieves concludes in his paper : 

The implication of these findings is that they would lead us in a direction 
of emphasizing strategies for academic achievement : teaching minority 
students how to study, when to study and what to study, rather than trying 
to compensate for hypothetical, ambiguous, and vague intellectual defici
encies. These findings imply directions away from efforts to "enrich" the 
minority student or increase his appreciation for learning and its intrinsic 
value and instead toward practical skills development efforts. 

Astin ( 1975 ) also reports that students' ability to schedule their time 
and organize their work to meet a deadline for assignments relate to 
college persistence. 
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TABLE 1 0  Learning Support Programs 

Learning Laboratories, Self-Paced 
Instruction, Reading and other Skills 
Instruction 

1. SeH-paced courses in math, physics, 
electrical engr., chem. engr. Mini courses 
in mechanics and mechanical engr. 
Learning lab in chemistry. Learning Cen
ter (University-wide) .  Developmental 
Reading Course and Reading Clinic. 

2. Remedial reading and math in pre
freshman summer program. 

3. Reading and writing laboratory. 

Compensatory or Remedial Courses 

1. Courses not remedial, but based on 
great diversity in backgrounds and 
courses taken in high school require 
equally diverse math, chemistry, physics 
and English courses. However, we do 
offer a counselor-tutorial course during 
the freshman year for students with 
weakest math and science background. 

2. Learning Skills Lab is available to 
students with difficulty in the three basic 
learning areas : reading, writing, and math. 

3. All students are required to take a skill 
test in algebra and trigonometry. Defi
ciency in these areas requires that stu
dents enroll into a six hour per week 
calculus course rather than the four credit 
hours. 

Evidence that Learning Support Program 
Improved Academic Performance of 
Minority Students 

1. Increase in retention years due at least 
in part to counselor-tutorial program. Also 
increase in CPA index, especially in coun
selor-tutorial programs. 

2. Students who use Learning Disability 
Center have experienced great results. In 
most cases by backstepping awhile they 
are able to again resume their original 
academic goal and attain their chosen 
career. 

3. Evidence points to the fact that all 
students who are deficient in skills of 
algebra and trigonometry are benefitting 
from this experience. Lower attrition rate 
in later calculus courses. Reading and 
Writing Laboratory-insufficient data at 
present. 
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4. There are facilities and staff in the 

areas of reading, writing, and math, in

cluding calculus. 

S. Learning lab with video tapes, cas
settes, etc. 

6. CAR has traditional classes as well as 
self-paced instruction, skills instruction, 
and group counseling. 

7. Auto-tutorial and self-paced backup 
materials in mathematics, chemistry, 
physics and mechanics are available. 
However, these materials do not find fre
quent use. Preference is for working di
rectly with tutors. 

4. Courses exist in writing and mathe
matics, suitable for all students. 

S. High School algebra and trigonometry. 
English compositions. General physics. 
"High School" drafting. General chemis
try. 

6. The university operated a Center for 
Academic Reinforcement (CAR) , which 
provides remedial work in verbal, mathe
matics, and learning & study skills. Stu
dents receive one semester hour of credit 
for each component completed satisfac
torily. 

7. Algebra, trigonometry, chemistry, and 
writers workshop. 

4. By reducing problems and increasing 
subject area knowledge, students are 
being retained who simply would be com
pletely ill-prepared to handle college 
work. 

S. Interviews with students reflect favor
ably on this approach. Without a control 
group, we cannot fully assess the im
provement. 

6. Since CAR is new and few of our stu
dents have enrolled in it, we do not yet 
know how it has affected engineering 
students. 

7. Impossible to attain the normal start
ing point in required mathematics and 
sciences without these "bridging courses." 
Understanding and confidence are im
proved in special instruction and tutoring 
arrangements. 
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Monitoring of Student Progress 

In order to reduce the incidence of poor academic performance or 
failure, especially during the freshman year, it is important that the 
student's performance in the classroom be monitored to detect areas of 
trouble before it is too late to rectify problems. The schools in this 
study have a variety of mechanisms for monitoring. Several of the 
colleges have structured methods that include formalized trouble re
ports from instructors, six-week progress reports, and mid-term reports 
for those doing poorly. Faculty members at some of the colleges inform 
students when their work is unacceptable before the term ends. A less 
formal, but often effective, system, which notifies the minority program 
staff when a student is having trouble, is the student "grapevine" or 
word-of-mouth. This can be very effective when students with problems 
avoid seeing their instructors and advisors or avoid seeking assistance 
through other means. 

The most common responses to students who are encountering aca
demic problems have been to encourage the students to obtain intensi
fied tutoring or to reduce their course loads. Often students' poor 
academic performances result from personal rather than academic 
problems. In these situations personal counseling to identify and help 
alleviate the problems has proved successful. Other approaches to 
this situation have been to stretch courses over a longer period of time 
or to schedule "reteach" sessions. 

Reduced Course Loads 

Most of the schools responding to the survey indicated general agree
ment that reduced course loads, especially during the freshman and 
sophomore years, benefited minority students' chances of completing the 
degree program. However, views varied on this matter. For those stu
dents with areas of deficiencies in their backgrounds, two private col
leges have four-and-one-half-year and five-year structured programs 
that spread required courses in an organized manner across the total 
college years. These planned programs allow students to work at a 
pace that is more suited to their needs. These programs can reduce the 
incidence of failure and underachievement and possibly the resulting 
blows to the students' self-confidence and motivation. The notion behind 
this approach is that it is better to learn a few subjects well rather than 
a large number of subjects poorly. 

While most of the schools indicated that reduced course loads are 
beneficial to minority student retention, some reported that reduced 
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course loads may be beneficial to any of their students, depending on 
their educational backgrounds and academic, personal, and financial 
pressures at any given time. Other schools discourage reduced course 
loads for any of their students because : ( 1 )  the schools do not want 
students to get used to a reduced work load; ( 2 )  taking reduced loads 
often results in having required subjects offered in the same time slots 
in the students' schedules in future terms; ( 3 )  some of the faculty at 
the school think that, if students cannot perform satisfactorily under the 
conditions of a full academic load, they may not be able to perform 
satisfactorily as professional engineers upon graduation from school. 
Table 1 1  shows the percentage of schools that permit reduced course 
loads. 

It should be recognized that participation in tutoring programs does 
require time, which is a precious commodity to engineering students 
with heavy course loads. If a particular student is obtaining tutoring in 
several courses on a regular basis, that student will naturally have less 
time to devote to assigned course work. If adjustments in the student's 
work load are not made, the school is in effect putting the student in a 
more disadvantageous position, rather than helping the student. The 
student has more to do with less time to accomplish it. A useful 
approach to establish a student's academic program, including his 
tutoring needs, is to make an honest evaluation of the student's indi
vidual capabilities considering his high school experience and per
formance in the prefreshman program, if any. The key is not to put a 
student in a situation where his chances for success are slim. 

TABLE 1 1  PERCENTAGE OF MINORITY STUDENTS WITH 
REDUCED COURSE LOADS, 1 975-76 

Public Schools • 
Private Schools • 

Fr. 

46 
33 

Soph. 

30 
20 

Jr. 

29 

15 

Sr. 

27 

11 

• Averages for 13 schools. Six schools did not answer the questions. One school's require
ments are flexible such that there are no reduced loads. One school had no reduced loads. 
Another college estimated that 75-80 percent of the freshman and 50-75 percent of the 
sophomore students in the special program for disadvantaged students took reduced 
course loads. Range: Freshman 80-0 percent, Sophomore 64-0 percent, Junior 55.() per
cent, Senior 75.() percent. This does not include the predominantly black schools of 
engineering. 
• Averages for five schools. Five schools did not answer. Two schools had no reduced 
loads. Range: Freshman 90-0 percent, Sophomore 40-0 perc::nt, Junior 37.() percent, 
Senior 25.() percent. This does not include the predominantly black schools of engineering. 
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Other Curriculum Adjustments 

In addition to the standard method of adjusting the students' academic 
schedules by reducing the number of credit hours required each semes
ter, several schools have tried variations of that method. At one private 
college there are no special or remedial courses as such, but with careful 
advising freshmen can stretch out the first year or stretch the first 
semester courses throughout the entire freshman year. As part of the 
program "reteaching sessions" are taught during afternoons and even
ings and are open to all students. Another school has similar pro
visions : All students there are required to take a mathematics skill test 
in algebra and trigonometry. Students who cannot perform at a mini
mum level are required to take a six-hour course in calculus rather 
than the four-credit-hour course. The additional two hours per week 
are devoted to algebra and trigonometry taught by the faculty member 
that teaches the calculus course. 

A large number of minority engineering students take some course 
work in the summers. From estimates provided by 2 1  of the schools 
responding to the survey, 28 percent of the minority engineering stu
dents enrolled in 1975-76 had attended summer school the previous 
summer. Eleven of the colleges did not answer this question or did not 
think it was applicable. Of the 2 1  schools responding, 6 reported that 
1 0  percent or less of the students attended summer school, 5 reported 
more than 1 0  percent but less than or equal to 25 percent, 9 reported 
more than 25 percent but less than or equal to 50 percent, and finally 
1 of the schools reported that more than 50 percent of its minority stu
dents attended summer school in 1975.  Another school reported that 
50-75 percent of the students in the special program for disadvantaged 
students had attended school in the summer of 1975. 

Some students who attend summer school do so to retake courses 
they were not successful in the previous academic year. Others do so 
as a result of a structured, prearranged schedule so that they can have 
the opportunity to take reduced loads during the regular academic fresh
man and sophomore year. The latter situation is a much more efficient 
one in that : ( 1 )  underprepared students have fewer subjects to study 
at one time and can devote more time to intensive study of those 
subjects that probably enhances their performance in them; ( 2 )  some 
courses ( those that were failed the first time) would not have to be 
taken twice; ( 3 )  more individual attention, by professors and tutors, 
can be given to those students in summer school ; and ( 4) the trauma 
that results from failing courses and the pressure of having more work 
at one tiine than the students can successfully handle are reduced. 
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Even though there are benefits in attending summer school, there are 
reasons why extensive use of the summer terms for course work may 
not be appropriate for some students. Some students need a break or 
vacation from the intensive work schedule. If students attend a pre
freshman summer program and go to summer school after their fresh
man and sophomore years, they would have been in school for three 
full years without a real vacation by the end of their junior year. Also 
attending summer school prevents them from gaining the experience and 
earnings from summer jobs. 

In order for summer courses to serve as an important segment of an 
effective retention program, financial aid should be as readily available 
during the summer as it is during the regular academic year. Seventeen 
of the schools participating in this study reported that they provide finan
cial aid to those minority students who attend summer school. Two 
reported that the financial aid is provided in limited amounts. Seven of 
the schools reported that they did not provide aid for summer stu
dents, while six of the schools did not respond to the question or re
ported that the question did not apply to them. 

It is interesting to note that five of the schools that reported that 
summer school could be effective in a retention program did not pro
vide financial aid. Presumably these schools did not have the resources 
to provide the aid. Three of the schools that thought that summer 
school was not an important part of a retention program did provide 
financial aid for those students who attended. Two of the schools whose 
representative did not think summer school was an effective retention 
program element did not provide aid for those students who took sum
mer courses. 

TUTORING 

Tutoring has been recognized as one of the most important ingredients 
in an effective retention program for minority students. Engineering 
colleges generally provide tutoring through various means for their gen
eral student bodies to complement the classroom teaching, but tutoring 
is especially important for those minority students whose prior academic 
preparation in the crucial math and science courses has been generally 
poorer than that of their fellow engineering students. 

The need for tutoring can be verified by referring to several facts 
obtained in this survey. The engineering college at a large midwestern 
technical school, which has an extensive freshman engineering pro-
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gram, spent $32,000 in 1975-76 for its tutoring program for the 1 79 
minority students that were enrolled during that year ( an  average of 
$ 1 79 per student) . The students in the freshman class were the ones 
that had the greatest need for those services. The engineering college 
at a medium-sized private college expended approximately $19,000 in 
academic year 1975-76 for the 85 minority students enrolled that year 
( $224 per student) . Again, the students in the freshman class were 
the largest group of students who availed themselves of the tutoring 
services, with over 50 percent utilizing the services. A large public 
technical school in the East estimated that about $ 1 8,000 was spent in 
1975-76 for tutoring and the tutoring coordinator. The total minority 
student enrollment was 2 1 7  for that year ( $83 per student) . 

At four of the institutions responding to our survey, utilization of the 
tutoring services was mandatory for all the freshman minority students. 
At another institution about 30 percent of the 1975-76 freshman 
minority class were required to attend tutoring sessions. These schools 
have taken the sometimes difficult position of requiring tutoring for 
some of their students. Students do not always do things that are in 
their best interest and oftentimes are reluctant to take advantage of 
the tutoring that is provided. Convincing them of the need for tutoring 
can be a challenging task and one that a faculty advisor or program 
director often finds very difficult. 

Seventeen of the public schools participating in this study estimated 
that more than 25 percent of their minority freshmen in 1975-76 used 
the tutoring provided at their colleges. Two of those schools estimated 
that more than 50 percent of their minority freshmen students were 
tutored. Two of the private schools in this study reported that more than 
25 percent of their freshman minority students used tutoring services in 
1975-76. 

In most cases the continued need for extensive tutoring throughout a 
student's undergraduate program can be an indication of : ( 1 )  inade
quate utilization of the supportive services in the freshman and sopho
more years, ( 2 )  an improper match between the student and the school, 
( 3 )  the student's not applying himself adequately to school work, or 
( 4) the gap in academic skills between the underprepared students and 
their classmates was not effectively eliminated or reduced in the first 
two years in the program. H the need for tutoring does not diminish 
for a large number of minority students as they progress from year to 
year (and particularly in the senior year ) ,  it may be a signal that the 
admissions policy for the minority students needs to be reexamined or 
that the tutoring program is inadequate or underutilized in the early 
years at the college. 
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Both students and staffs, where appropriate, should realize that 
tutoring is not a necessary evil that interferes with or disrupts a stu
dent's progress through the educational program. It is instead a com
plementary and integral part of the educational process for those who 
would benefit from it. 

Tutoring programs have different structures. Several schools reported 
having extensive, structured, institutionalized tutoring programs for all 
students from which minority engineering students can find the spe
cialized tutoring programs they need. Minority upperclassmen serve as 
tutors for the younger students at all but four of the schools responding 
to the survey. Minority upperclassmen are by far the most frequent and 
effective source of tutoring at the colleges. Several of the schools report 
that this tutoring has been even more effective for them when the tutors 
are paid rather than serve in a voluntary capacity. The upperclassmen 
tutors in a one-to-one capacity with the underclassmen, in group tutor
ing sessions, as well as through the minority student organizations in a 
less formal way. Minority or nonminority graduate students have also 
been very effective sources of tutoring at several schools. These students 
are often hired as teaching assistants whose sole responsibility through 
those positions is to tutor undergraduate students. 

Members of the engineering faculty were reported as being one of the 
most common sources of tutoring for minority students. It was generally 
not reported through what mechanism this tutoring was provided ( i.e., 
formal or informal, as a part of regular course work responsibilities, 
or at the voluntary initiation of the professors) ,  but it is assumed that 
it is generally on an informal basis. The structured tutoring program at 
one school has engineering faculty members in a formal capacity as the 
primary source of tutoring manpower. Several schools have found that 
a tutoring program that combines upperclassmen and faculty members 
in a structured way can lead to more effective tutoring programs. At 
two private, technical institutions some members of the minority en
gineering staff were members of the faculty, and these individuals also 
did some tutoring of undergraduate students. 

At many engineering colleges honor societies and fraternities provide 
programs that are available for all engineering students. It is not known 
to what extent minority students use these services, but none of the 
schools responding to the survey instrument reported it as the most 
effective component of their tutoring services for minority students. 
Other sources of tutoring were reported to be professional engineers by 
three schools. 

One of them also indicated that recent minority graduates of the 
school provide some tutoring for undergraduate students. 
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ADVISING AND COUNSE LING 

Sources of Services 

Personal advising and academic counseling are services that most of the 
engineering colleges provide for their students. The mechanisms for 
providing these services are generally the same from one campus to 

another, but their effectiveness varies from campus to campus. Advising 
and counseling services are usually available to all students from one or 
more central university office( s) . For the universities with a campus
wide minority program, advising and counseling services for minority 
students are generally available from the university minority program as 
well. Engineering colleges have found for both their general student 
body and their minority students that the central university services 
must be supplemented with those provided directly by the college. These 
supplemental services are provided through engineering faculty ad
visors, structured college tutoring and advising centers, graduate 
assistants, upperclass students, minority program directors and staff, 
engineering honor societies, student chapters of professional societies, 
and minority student engineering clubs. 

Effectiveness of Services 

According to responses in the survey instrument the minority program 
staff provided the most effective advising and counseling ( 14 responses) 
for minority students. Peer counselors and faculty members each re
ceived five responses as the most effective sources of the services. Several 
of the colleges reported that no single source of the services was more 
effective than the others, but that the combination of them was effec
tive. One private college reported that its structured Institute Counseling 
Program was the most effective and another reported that the college's 
provisions of closely advising all students in combination with peer 
counseling was the most effective. One of the predominantly black 
engineering colleges reported that the engineering counselor was the 
source of the most effective counseling. 

At the predominantly white campuses the minority program staff are 
more effective for both real and perceived differences by the students 
than the other sources of advice and counsel. Minority program staff 
members often develop a personal one-to-one relationship with minority 
students through extensive recruiting contacts or prefreshman summer 
programs. Their knowledge of the students' strengths and weaknesses 
gained through the contact with them over this period of time, coupled 
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with the general knowledge of how other minority students with similar 
academic backgrounds have fared at that institution, places them in a 
unique position to help the students select the courses (if  options 
exist ) that are most appropriate for them. The students are also more 
willing to discuss personal problems with the staff members if the 
students have developed trust and confidence in them in this prior 
contact. Minority students are also apt to be more receptive to advice 
of the program staff if the staff calls special meetings of all the minority 
students and meetings with individual students, so that the staff members 
see the students more often than regular faculty advisors during the 
school year. A very basic reason that staff members have better advising 
relationships with the students is that they often share common ethnic 
and cultural backgrounds. Some of the colleges with large groups of 
minority students from different ethnic backgrounds have counselors or 
staff members from each of the ethnic groups. 

Minority upperclassmen are effective counselors because of their 
ethnic and cultural background similarities with the younger students. 
The upperclass students can often provide tips for successfully com
pleting courses and can advise the younger students which professors 
and courses ( if options exist) to avoid because of their own bad 
experiences with them. Minority upperclass students who develop a close 
relationship with their advisees can inspire them to have a more opti
mistic outlook about their work, since the upperclassmen stand as 
proof that minorities can be successful at that particular school. 

Minority staff and minority upperclass students can be more helpful 
to their advisees for other reasons. Many times the students tend to 
blame their personal and academic problems on what they perceive as 
the racist nature of the institution. When this is carried to an extreme, 
the students have an excuse for not working to their fullest potential. 
The minority advisors are in a better position to help their advisees 
make a more honest assessment of the extent to which racism is an 
important factor. Often nonminority faculty advisors are reluctant to 
question their minority advisees about such matters and therefore are 
less able to provide discipline and direction when necessary. 

There are several other reasons why nonminority faculty advisors 
are sometimes ineffective counselors. Many of them are inaccessible in 
that they do not keep their office hours, or they give the impression 
that their time is too valuable to spend discussing a student's individual 
problems. Some minority students are reluctant to seek out their faculty 
advisors because the advisors seem to be too impersonal or hostile 
toward them because advisors think all minorities are unqualified for 
their schools. Because of this perceived attitude of the faculty advisors 
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by the students, the students will avoid any contact with the advisors 
when encountering academic problems. They assume that consulting 
with their advisors will only reinforce the negative opinion the advisor 
already has of minority students. These students do not realize that 
many of their nonminority classmates consult their faculty advisors 
often and that doing so does not automatically reduce the advisors 
opinion of them. 

Improving Effectiveness of Services 

Counseling can be made more efficient if it can be less formal and 
structured and more personal. Advisors that project an image of real 
interest and concern for the students' problems will be more helpful to 
them. A balance between being too lenient or noncritical and being too 
heavy-handed and unsympathetic is the best way of being helpful to 
the students. An awareness that minority students often can have more 
different problems than majority students should be useful in providing 
the proper guidance to advisees. Knowledge of the possible curriculum 
and course options, deadlines for dropping or changing courses, other 
policies of the college, and other sources of supportive services around 
the university will enable the advisor to be of greater help to the 
advisees. One possible trap that the minority program staff members 
should avoid is to think that they can answer all of the advising and 
counseling needs of their students just because of racial similarity. Often 
times students have severe emotional/psychological problems and the 
advisor should be wise enough not to try to handle the problems alone. 
Sometimes detailed questions about academic matters are beyond the 
knowledge of the advisor, and the advisor should seek additional expert 
(from the proper department) help rather than guess at the solution. 

MINORITY STUDENT ORGANIZATIONS 

Twenty-two of the 29 predominantly white engineering colleges that par
ticipated in this survey reported that there were minority student 
engineering organizations active on their campuses. Most of these 
schools reported that these organizations were impacting in a positive 
way on the retention of the student members. The benefits of the 
organizations include the following : ( 1 )  the organization can provide a 
means for small group identification so that the students do not feel 
lost among a large group of people, (2)  students have an opportunity 
to meet regularly to share common problems and possible solutions to 
those problems, ( 3 )  the organizations on some campuses are the means 
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by which informal tutoring and counseling by the upperclassmen takes 
place, ( 4)  the organization provides a quick means for the program 
director to communicate with many of the students on matters im
portant to them, ( 5 )  for some students these organizations provide 
the only professional identification while they are in school because 
they do not participate in the student chapters of the professional 
societies, and ( 6 )  the organizations function much like the fraternities 
in that they can compile files of old homework assignments, notes, 
and laboratory reports that serve as valuable resource material for their 
members. One of the respondents to the survey instrument wrote "the 
group's interaction has caused an awareness of the expectations of the 
University and society and hence academic performance has improved. 
In general, however, these groups tend to improve motivation more 
than academic performance." 

Professional Societies' Student Chapters 

The majority of the respondents to the survey instrument stated that 
greater participation in the student chapters of the professional societies 
by the minority students would have some positive effect on their reten
tion in the engineering program. Reasons cited for this belief were peer 
identification, mutual help, early identification of problems, company 
and professional contacts, and job referrals. Students would be exposed 
to their own engineering disciplines at a professional level and could 
become more aware of industrial demands. This better understanding 
of their particular field of engineering would reduce the fear of being 
unable to perform within the field. Identifying with the engineering pro
fession and becoming involved in the mainstream of student activities 
should also ease the transition from college life to that of the profes
sional environment where one would probably have to work with 
engineers of all ethnic and social backgrounds. Three of the schools 
reported that greater participation in the professional societies by 
minority students at their schools would not necessarily have a greater 
impact on the minority students, since they already tend to participate 
and hold office to the same degree as nonminority students at the 
present time. 

At the predominantly black schools and those with very large per
centages of minority students, the student chapters of the professional 
societies and the minority student engineering organizations do not 
always co-exist, because the peer support, leadership opportunities, 
professional activities, etc., would be available through either kind of 
organization and there would be no need to duplicate them. Neither 
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kind of student organization can be helpful unless : ( 1 )  it offers some 
tangible benefits to the members, ( 2 )  a significant number of students 
actively participate, and ( 3 )  the organization has the support and 
commitment of the school's administration and faculty. A potential 
negative effect from the organizations exists for many student activities 
in that a student may devote too much time to the organization which 
would be to the detriment of his schoolwork. 

Increasing Impact Upon Retention 

The minority student organizations can become more important con
tributors to the minority programs and the minority retention rates with 
greater support from the colleges and the minority program directors. 
The support could come in the form of funding assistance, program 
planning assistance, and creative thinking to design an organization · 

that appeals to a large number of the minority students who will 
become active participants. 

FACULTY INVOLVEMENT 

Before discussing faculty attitudes, some comments from the Task Force 
questionnaire are very helpful in outlining the areas in which various 
universities are trying to provide interaction between faculty and stu
dents. The following are typical of the responses which were received 
on the Task Force questionnaire : 

1 .  The faculty are highly student-oriented and provide a tremendous 
amount of valuable student instruction. This instruction is provided in 
and out of the classroom. By considering the students as engineers first 
and minorities second, the students' self-images are enhanced. 

2. We hold a firm conviction that minority students should not be 
placed in a separate group during their university career. We encourage 
all students to think of themselves primarily as engineers rather than 
Mexican-American engineers, black engineers, or native American 
engineers. We have found the adjustments to college life and the 
approaches needed for recruiting, counseling and tutoring vary much 
more due to the different urban/rural background that a student has 
rather than with their ethnic backgrounds. 

3. We have embarked upon a program to identify early-on the prob
lems of minority and majority students so that we may better help 
minority students in providing counseling, scholarships, tutoring, etc. 
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I n  doing so, we have employed minority students and set up special 
offices for minority efforts. In setting up those offices and a correspond
ing strong public relations program, we have also encouraged par
ticipation with all ethnic engineering societies. This encouragement 
would not be possible without a strong commitment on the part of the 
faculty and administration. 

4. We have a commitment from the top down to help in a very 
sincere way. This commitment must come from the chancellor down 
to the faculty and throughout the minority engineering program. The 
commitment of an administration and faculty of an institution of 
higher education to ensure the success of a minority engineering pro
gram is a vital key to unlocking the problems associated with retention 
and increasing the pool of minority engineers. 

5 .  The minority engineering program at this institution was started 
with a minority student and a majority professor. This very unique 
dedication on the part of two individuals paved the way for one of the 
more successful programs in minority engineering. Commitment to the 
program is shown from the higher administration, through the dean's 
office, well into the faculty. This commitment has come in the form of 
dedicated time by professors, deans, and other professors on the cam
pus outside of engineering to assist in all efforts of the program. This 
dedication has also come about without the extra amenities sometimes 
provided faculty in terms of release time and extra pay. The program 
has, since its inception, gone away from asking professors to provide 
tutoring and other services unless they wish to dedicate themselves 
voluntarily. The reader should know that the commitment that any 
professor makes, of his or her own time, without extra pay and/or 
release time, is a commitment above and beyond the normal require
ments. 

There are many ways in which faculty and administration can assist 
minority engineering program efforts. These efforts come in the form 
of tutoring, counseling, in- and out-of-class instruction, along with 
participating in the various events held by the minority engineering 
program. 

Out-of-class instruction is very important for faculty to provide to 
minority engineering students. While most schools still believe that the 
minority engineering student will seek out professors for advice and 
counseling, many minority students still do not interact heavily with 
majority professors. Professors who use out-of-class instruction to reach 
students, ask questions to make sure that the student understands and 
provide on-the-spot short quizzes, and use the blackboard and ask 
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the student to take the professor back through the problem, utilize some 
of the more effective ways of instruction techniques. These out-of-class 
instruction techniques can be utilized for all students. While this method 
of instruction takes a great amount of time, it is most effective in 
increasing retention and insuring that the student understands a process 
and/or problem. Because most attrition occurs during the first two years 
in engineering curricula, during the time that the student is taking 
courses in mathematics, physics and chemistry, it is critical that pro
fessors outside of the engineering faculty have more interaction with the 
students. It therefore becomes necessary that the professors in the physi
cal sciences and mathematics courses also provide out-of-class instruc
tion and participate with the minority engineering program. Funding 
should be provided for grants to the university curricula in mathematics, 
chemistry, and physics to provide out-of-class instruction, tutorial 
services, and other curriculum ftexibilities that might be provided for 
minority students enrolled in engineering. 

PART-TIME/CO-OP WORK EXPERIENCES 

Part-Time Work 

The colleges surveyed have mixed perceptions about the effect of stu
dent employment on student academic performance and retention. Some 
of the respondents to the survey reported that work experiences dur
ing the academic year definitely interfered with student performance. 
Others believe that the work experiences have a positive impact upon 
student performance. One school reported that no effect was observed 
for the good students, but the poorer students had some academic 
difficulty if they worked while attending school. Another reported that 
the positive and negative factors tend to cancel each other. Several 
schools reported that if the work is directly related to engineering, the 
effect is generally good; if the work is not engineering related, the effect 
depends upon the student. 

Those schools that have observed negative effects of working gen
erally agree that the work consumes time that should be devoted to 
academic pursuits. A small urban school reported that most of its 
students who work off campus perform very poorly in comparison to 
those who are on scholarship or work study. Generally, the jobs are 
not related to engineering and leave very little time for studies. For 
those students who experience greater academic difficulty upon working, 
the common response of the schools has been to reduce their course 
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load accordingly. One college suggests that any student who works 
should reduce his course load by one unit for every three hours of out
side work. 

The majority of the schools reported that limited amounts of work 
experience, especially that which is engineering related, has a positive 
impact on performance and retention. If career-related, the work ex
perience provides the student with a better understanding of how his 
academic preparation relates to his future career goals. Some students 
gain better insight into the different aspects of engineering through 
the work experience. Other benefits are that a student gains more ma
turity from working and that by earning a portion of his college 
expenses, he is more interested in getting his "money's worth" and 
will work more diligently to do well academically. Several schools 
reported that students who work generally take reduced course loads 
( and accumulate hours at a slower rate) , but persist in engineering 
to a higher degree than students who do not work. No work experience 
should require more than 1 5  to 20 hours of a student's time. Working 
more than 20 hours a week will interfere with a student's academic 
performance. 

In College Dropouts : A National Profile ( ACE, 1972 ) ,  Astin re
ports that students had less chance of staying in college if they were 
employed during the school year. In Preventing Students from Dropping 
Out (Josey-Bass, 1976 ) ,  Astin reported that having a campus job 
during the freshman year strongly increases the students' chances of 
finishing college. Participation in federal work-study programs reduces 
drop-out rates, particularly for blacks. Also, reliance on loans is asso
ciated with increased persistence among black students attending white 
colleges. Working full-time, on the other hand, has a consistently nega
tive effect on persistence. This may be because the work is a significant 
distraction from studies and social life. 

In Preventing Students From Dropping Out, Astin explains why work
ing part-time on campus may improve retention as follows : 

Several factors may account for this positive effect : economic- students 
with jobs are more financially secure to continue their studies; psychological
a regular job on campus means that the student will be spending more time 
on campus and interacting more with fellow students and staff. For many 
students, greater involvement in campus life and activities may help to 
develop a stronger sense of identification with the institution which serves 
as a deterrent to dropping out. 

Astin makes another important point about part-time campus em
ployment that may be important to minority students. 
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The effects of coUege employment are most beneficial among students who 
receive no grant or loan support or only minor support from these two 
sources of financial aid. For students with substantial financial need, pack
aging work programs with scholarship and loan support should be done with 
care. 

The effects of student employment during the school year is an area 
that should be investigated in more depth with a specific focus on 
minority engineering students. Until that work is completed, caution 
should be exercised in assigning campus jobs to underprepared students, 
particularly freshmen. Engineering schools should review their policies 
relating to required work-study jobs and revise them where necessary 
to accommodate those students for whom working during the school 
year is detrimental to their academic success. 

Co-op and Summer Jobs 

While there appears to be some basic disagreements about the effect of 
part-time jobs on retention, almost all of the colleges report that co-op 
and summer jobs tend to impact in a positive way on retention. While 
working on co-op jobs students become more self-assured and enthu
siastic about their studies. These jobs not only enhance motivation and 
increase the relevance of engineering education to a real-world, pro
fessional base, they can also provide a financial resource to underwrite 
the costs of an engineering education. Greater participation in co-op 
programs by minority students in worthwhile engineering jobs would 
probably lead to improved retention rates. Summer jobs can have the 
same effect, and engineering colleges should encourage and assist 
minority students to locate summer jobs, even as early as the freshman 
year. 
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ADMINISTRATION OF MINORITY PROGRAMS 

The retention efforts for minority students at the engineering colleges 
are generally coordinated through a minority program within the col
leges' administrative structures. Some of the colleges have clearly ar
ticulated, special programs with a program staff, while others have only 
informal programs with no special staff, but special attention is given 
to the minority students to ensure that they take full advantage of the 
services and support systems that already exist within the college or 
the university. Most of the schools have found that programs initiated 
and based in engineering colleges are more effective than university
based (campus-wide ) services for minority students, because the engi
neering colleges are more aware of the specific demands on the engineer
ing students. 

At those schools with relatively structured programs, the chief 
administrator of the program is usually an assistant or associate dean, 
the dean of the college, or director of the minority program. The pro
gram is often located in the dean's office, the admissions office, or 
student services office. Few of the programs have been faculty initiated 
per se. 

The sizes of the staffs vary from school to school. Twenty-one of the 
predominantly white engineering colleges reported having one or more 
staff persons assigned to the minority program. One private college 
reported having I 0 full-time minority program staff members and two 
private schools reported 30. Several of the programs have student to staff 
ratios ( full- or part-time director, counselors, coordinators, and other 
resource persons ) as high as 1 50 to 1. Two of the private schools 
have a 1 0  to 1 student-to-staff ratio. Ten of the schools in the survey 
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reported student-to-staff ratios of about 20-30 to 1 .  The approximate 
average ratio for the schools in our survey is 50 to 1 .  

The survey instrument contained a checklist that the schools used 
to report the principal duties and responsibilities of the minority pro
gram staff. The two items that received the greatest number of responses 
were personal and academic counseling ( 24) and recruiting ( 23 ) .  These 
were followed by general administrative duties ( 20) ,  fund raising for 
the program ( 1 9 ) ,  assisting students in finding summer jobs ( 19 ) , and 
total or partial responsibility for deciding financial aid awards for 
minority students ( 1 7 ) .  Those remaining items included coordinating 
the tutoring program ( 1 6 ) ,  representing minority student interests in 
faculty meetings ( 1 4 ) , chief administrator for summer programs ( 1 2 ) ,  
advisor for minority student organization ( 1 3 ) ,  and approve course 
selection of freshman and sophomore minority students ( 1 2 ) .  Several 
schools reported items that were not on the checklist. The minority 
program staff members at Carnegie-Mellon must each teach at least one 
course per year as a part of their staff responsibilities, and at Oklahoma 
State University the minority program administrator coordinates the 
minority program activities at his school with other schools in the state. 
For those colleges that are active participants in minority engineering 
consortia (e.g. PRIME, CIC + MPME, ECCM, etc. ) ,  members of the 
college staff have the additional responsibility of coordinating their 
colleges' activities with those in the organization. 

Effective Programs 

The most effective minority programs appear to be those that are broad
based, have good funding, and a strong authority base. The programs 
are many faceted and the components (e.g., recruiting, admissions, 
summer programs, financial aid, tutoring services, advising and coun
seling, summer/co-op job placement assistance, career guidance, mi
nority student engineering organizations ) are well coordinated and are 
constantly evolving. The continued quality and growth of the program 
is aided by the use of college and university financial resources that are 
supplemented with funds obtained from industrial corporations and 
foundations. 

In addition to coordinating services and fund raising, the staff mem
bers at the successful programs also devote a portion of their time for 
planning and evaluation of the program. Staff members also make an 
effort to interact with the faculty in other parts of the college whenever 
possible to ensure that the program is perceived as an integral and 
necessary part of the college's normal business rather than as a separate 
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and unrelated activity. The faculty has the ultimate power base within 
the college and the minority program benefits when the faculty endorses 
and participates in the program. 

Equal in importance to the services provided through the program 
and the number of staff persons working with the program are the 
personal characteristics of the staff members. It appears that com
mitted, hard-working, dynamic individuals who value the welfare of 
the students in the program as a high priority are essential to the 
development of a successful program, especially during its initial stages. 
The successful program director often serves as friend and confidant to 
the students, as well as one who pressures them on an individual and 
personal basis to work to the best of their abilities. These qualities may 
best be summed up by quoting one of the respondants to the survey 
instrument : 

Throughout this questionnaire I am somewhat disappointed that so many 
questions are directed at systems and services and programs, but very few 
at the amount of time and effort spent by people in doing these things. I 
believe that the success of a program depends more on who is involved in 
it and not so much what the program is. The best program in the world 
won't work if an uncommitted or incompetent runs it. 

In order for the program staff to fulfill this important role, it must 
obtain the trust and confidence of the students. This is usually done by 
building a personal relationship with the students through numerous 
contacts and by making sincere efforts to find solutions to their indi
vidual or collective problems. In contacts with the students through 
recruiting activities, summer programs, counseling sessions, etc.,  the 
staff has the opportunity to develop rapport with the students and get to 
know them on a personal basis. The more time that is spent with the 
individual students, the less alienated the students will feel, if the 
school's environment is very different from that which they have pre
viously experienced. Staff members can serve as spokesmen for students 
with faculty members, financial aid officers, or other university officials 
when the students themselves have not been able to establish effective 
communications with them. Program staff members who are knowl
edgeable about the resources and services throughout the campus can 
advise students where to go to help find solutions to any problems that 
they might encounter. This is particularly important for freshman and 
sophomore students. 

Because motivation and self-confidence have been shown to be im
portant factors in the retention of students in an engineering education, 
the minority programs at some of the colleges have activities designed 
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to provide special recognition and rewards to successful minority stu
dents that can increase their motivation and self-confidence. At some 
schools the minority programs provide merit scholarships, recognition 
awards and/or banquets for those minority students that have out
standing academic achievements. 

Improving Programs 

As has been noted, one of the most important determinants in the 
success of a minority program is the staff. Many programs could be 
improved by adding more staff members or by changing one or two 

from part-time to full-time responsibilities for the program operation. 
As the minority student enrollments grow and the complexity of the 
programs increase, the staff should grow accordingly. If the minority 
student enrollment is multiethnic, the program staff should be multi
ethnic, or at least be sympathetic and responsive to all ethnic groups 
represented in the student body. Staff members that are not timid and, 
when appropriate, will question actions and policies that are not in fhe 
best interest of the students in the program can contribute to a more 
successful program. Because minority faculty members are so rare at 
the predominantly white engineering colleges, the minority program staff 
members may serve as role models of authority within the college. 

The program director should strive to involve members of the faculty 
as often as possible in the decision-making function and operation of 
the program. Effective two-way communication between the program 
staff and the faculty is essential for a successful program. The more 
aware the faculty members are of the goals and objectives of the pro
gram and the more they have been involved in policy and planning, 
the more sensitive and responsive they will be to the minority students. 
The program director should regularly attend faculty meetings and the 
department meetings periodically. The program director is most effec
tive when he can establish and maintain rapport with both the students in 
the program and the college faculty. 

This parallels one conclusion by the Educational Testing Service of a 
Special Services Program evaluation ( 1975 ) ,  which stated : 

Administrative acceptance and support and the ability of the program 
director to establish himself in �he campus political and power system, 
appears basic. Successful accommodation and institutionalization of the 
disadvantaged involves regular faculty, staff, curriculum, as well as special 
efforts or support services. 

The minority programs at some schools could be more effective if 
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they received greater long-term commitment for funding. Long-range 
planning and fine tuning of the program have a permanent and stable 
status. 

Minority Program Costs 

Figures 3 and 4 show information collected from 24 engineering colleges 
on costs for their minority engineering programs. Costs include expendi
tures for recruiting, high school institutes, summer programs, tutoring, 
counseling, minority student organizations, career guidance and moti
vation programs, etc. Figure 3 reports the average cost per student 
and the range of costs per student for different enrollment sizes and 
institutional governance patterns. Figure 4 shows trends in recent 
minority program costs and extrapolations, using data reported by the 
schools, to a constant or level amount of expenditures for the minority 
programs. 

The figures imply the following trends : the larger the school, the more 
is spent per student ;  the smaller the minority student enrollment, the 
larger the average program cost per student; and the private colleges 
have a higher average program cost per student than the public colleges. 
Assuming continued growth in enrollments and services, when the 
private colleges attain a steady-state situation in their minority pro
grams, they will be spending an average of $224,000 for each program. 
The public schools will be spending an average of $86,000. The com
mitment and support of the institutions themselves and of outside 
funding agencies must continue if enrollment and graduation goals 
are to be met. 

The previously cited U.S. Office of Education report on the effec
tiveness of Special Services programs also states that universities and 
colleges with Special Services supportive programs expended an average 
of $673 per FTE student per year. This amount excluded the cost of 
financial aid. 

The essential elements for effective retention programs and their 
relative importance have already been described in some detail in this 
report. One can observe the effective interaction of these elements by 
looking at several programs that have been relatively successful. The 
structure of an effective retention program may vary from one school 
to another because of basic differences in the characters of the schools. 
In this section of the report, programs that have been successful in 
different institutional settings will be described. 

The engineering colleges at Illinois Institute of Technology, New 
Mexico State University, the University of Kansas, and the University of 
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Pennsylvania have developed relatively successful minority retention 
programs. These schools are examples of public and private institutions 
that documented relatively good minority student retention rates. 

ILLINOIS INSTITUTE OF TECHNOLOGY (liT) 

liT is a private university in Chicago, Illinois. In 1 975-76 its total 
engineering enrollment of 905 included 1 26 minority students. 

Of the minority students admitted to liT in 1 974, 97 percent were 
still enrolled in the spring of 1 977. Most students who entered in 1974 
were expected to graduate in 1977, and it is expected that the gradua
tion rate will approximate the school's estimated retention rate. Before 
implementation of the retention program, the retention rate for minori
ties at liT was approximately 55 percent. Another indication of the 
effectiveness of the program can be found by examining the number of 
students who were on academic probation or warning in 1974-75.  
During that year the average percentage of minority students in each 
class on academic warning or probation was 4 percent less than the 
average for all students in each class. 

A major component of the liT program is the Early Identification 
Program through which a number of minority juniors in the Chicago 
area high schools are identified who have the ability and possibly the 
interest to undertake an engineering education. On the Saturdays of 
the spring term of the junior year, the summer following the junior 
year, and Saturdays or on afternoons after school in the senior year, 
the students in the program take math and science courses at liT or a 
local junior college to supplement their regular course work at the 
students' high schools and satisfy all prerequisites for admission. They 
are also introduced to engineering activities including plant visits. In 
the summer preceeding their matriculation to college, the students work 
in co-op jobs with local Chicago industrial companies. The students 
can go back to work for those companies every summer for as long as 
they stay in school. By the time the students matriculate to the college 
of their choice ( most, but not all attend liT ) ,  there is very little, if 
any, need for compensatory course work. Because of the quality of the 
students selected for participation in the program and the extensive 
amount of extra academic work obtained while still in high school, the 
minority students who enter liT do not have as many of the severe 
academic handicaps that often lead to attrition. The standardized test 
scores of the freshman minority students are roughly comparable to 
those of the entire freshman class. The minority students rank in the 
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top quarter of their high school classes, and the class rank for all 
freshman students is in the top half. 

In addition to the academic preparation, another very important 
aspect of the liT program is the extremely close personal involvement 
of the minority staff members and other school officials with the minority 
students over the one and a half years prior to enrollment at the school. 
Also, knowing the campus and some of the school officials minimizes 
some of the traumatic experiences that many students encounter in the 
transition to higher education from high school. The personal contact 
that is developed with the students in the precollege portion of the pro
gram is continued as they move through the program in the ensuing 
years. This frequent and informal contact on the campus enables the 
program staff to follow the students' academic progress. Potential prob
lems can be identified and addressed before they get out of hand. 

The Black Students' Organization (BSO )  plays an important role at 
liT. The organization keeps a set of old exams and uses them to assist 
the freshman students. Each BSO member counsels three lower classmen 
and this enhances the students' sense of belonging to the campus family. 

The success of the program at IT derives in part from the overall 
atmosphere surrounding the program and its students. It is a positive 
atmosphere that is achievement oriented ; it is an environment that is 
conducive to success. The students do not expect that they will not do 
well. They do not perceive that the school expects them to not do well. 
The optimism, enthusiasm, and energy of the program director is a 
primary reason that such an environment exists at liT. The strong 
commitment and active support of the dean and the college also con
tribute to this favorable academic atmosphere surrounding the program. 

liT is able to conduct its retention program because of its location. 
In the large urban city of Chicago there are enough minority students 
in the secondary school system that a sufficient number of them with 
the potential for engineering can be found. There are also a large number 
of companies that can provide the summer job experiences which are a ,  
major part of the program. 

NEW MEX ICO STATE 

New Mexico State University is located in Las Cruces, New Mexico, 
which has a relatively large minority population. The university and 
college of engineering have a long history of being knowledgeable and 
receptive to the problems of the minority students they serve and have 
employed admissions policies and curriculum features that serve the 
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needs of all students. In 1975-76, 2,75 1 of the 1 0,649 students enrolled 
at the university were minorities; further, in the college of engineering 
there were 300 ethnic minorities in a total undergraduate enrollment 
of 1 ,226. 

The school has designed a retention program for all its students and 
the minority students are free to use the services. The College Oppor
tunity Program Enrichment ( COPE) is a university-wide program for 
the purpose of assisting students with low ACT scores or weak high 
school backgrounds to cope with their problems and complete their 
academic programs. Through COPE special one-semester courses are 
provided which are preparatory for entering into "regular" college-level 
course work. Many of the minority students who come to the university 
are products of relatively small, rural high schools and have not had the 
opportunity of taking many of the courses which are presumed necessary 
for college-level work. Another component, Special Student Services, 
utilizes a well-organized peer counseling and tutoring arrangement for 
students in need of special help. Each department in the engineering 
college also sponsors a peer tutoring program through its student society 
organization. The university has also established ethnic offices that 
address the specific needs of the minority students. There are three such 
offices--one for Chicanos, one for blacks, and one for American Indians. 

The college of engineering has several activities that are specifically 
for minority students that impact upon retention. The college has a 

MITE program and a Designated Academic Opportunity Scholarship 
Program ( DAOS ) . The orientation aspects of the MITE program are 
intended to instill in the students the concept that they can compete on 
an equal basis with the nonminority students. The motivational aspects 
of the MITE program also help to inspire the participants and increase 
their commitment to engineering. The DAOS is a supplemental scholar
ship program for women and minority students. The scholarships are 
for the freshman year only. Resources for the program are provided by 
industrial companies. The companies that participate in the program also 
make a commitment to provide a summer job for each scholarship it 
provides. The scholarships are equivalent to one year's tuition at New 
Mexico State. The availability of the Cooperative Education Program 
allows students the work and/ or financial assistance that is necessary to 
complete their studies after the freshman year. DAOS can serve as a 
feeder to the co-op program. Special advisors are assigned to each 
DOAS student to assist them in the selection of their courses and to 

carefully monitor their progress during their first two semesters. The 
faculty members can contribute considerable motivation and stimulation 
to the students. 
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The minority students at New Mexico State participate in the college's 
co-op program to a relatively large degree. In 1 976, about 35 percent 
of the co-op students were minority students. Their participation in 
co-op has had a significant effect in aiding them to complete their en
gineering education. The program not only aides the further education, 
motivation, and development of students, but it also provides financial 
assistance to off-set educational costs. 

For the Spanish-surnamed student, the geographical location of the 
school is such that the student is in a population mix that is approxi
mately 50 percent Spanish. Thus, he or she is very much at home, which 
is a distinct advantage in that he is with a peer group which is almost 
a "nonminority" environment. 

UNIVERSITY OF K ANSAS 

The University of Kansas is a public university located in Lawrence, 
Kansas. In 1975-76 its total engineering enrollment of 1 ,200 under
graduate students contained 55 minority students. Ninety percent of the 
minority students admitted to the University of Kansas in 1 973 were 
still enrolled in the spring of 1976. 

This retention rate was obtained in a public university with an open 
admissions policy. Of the six students who were in the program in its 
beginning in 1 969, all have gone on to obtain engineering degrees. 
Because of their current status in the junior class, it is expected that 
95 percent of the students who entered in 1 973 will complete their 
education at the University of Kansas. The retention rates have dropped 
on a yearly basis to approach 85 percent for the Student Council for 
Recruiting, Motivating and Educating Black Engineers (SCoRMEBE) 
program. 

One of the major components in the SCoRMEBE program is its 
summer program, which lasts for eight and one-half weeks. Because of 
its open admissions policy, the University of Kansas has instituted within 
its summer program reading and study skills courses and academic 
courses in physical science and mathematics. The students who partici
pated in this program have not on the average experienced failure within 
the School of Engineering because of the dedication shown by the pro
fessors who have provided free time to teach the courses, along with the 
types of courses and the manner in which they are presented. 

Another very important motivational part of the SCoRMEBE pro
gram for the students has been their visits to industry, and the solicita
tion of funds and students for the program. 

The students who entered the SCoRMEBE program, in some cases, 
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have demonstrated some of the deficiencies outlined in this report ; how
ever, by using the summer program and with some curriculum flexibility 
in the first year, these students have pursued their engineering degree 
and achieved success through graduation. The program has graduated 
a student with an ACf score of 1 4, as well as students with ACf scores 
in excess o� 25� To accomplish this, the SCoRMEBE program has im
plemented a very strong supportive service program. 

The supportive educational program includes tutorial services, coun
seling and advising done by faculty and staff with program advisers, 
and visitations to high schools for the participating students to speak to 
potential students. 

Along with these services, there is a study hall, one senior student who 
is assigned to track special problem students, and a buddy system imple
mented where one student is assigned to a group of students and they 
meet throughout the week to determine if they are encountering aca
demic difficulty. The students are also required to write a schedule 
describing how they spend their time throughout the academic year. 

The close relationship of students and staff and the student involve
ment in the administrative aspects of SCoRMEBE have caused this 
program to be evaluated by the Kansas State University community as 
the most successful student program on campus. 

Students, along with faculty and staff, are raising an endowment that 
will help perpetuate the program in terms of scholarships and grants. 
This strong faculty commitment is also evident in the time they donate 
to the summer program along with the academic year in tutoring the 
in-class and out-of-class instruction period. Out-of-class instruction 
used by the SCoRMEBE program has been very successful. The strong 
commitment to the program by Kansas State administrators and the 
administrators of the school of engineering is in part responsible for the 
success of this program. 

The SCoRMEBE program holds a symposium once a year that 
attracts industry and high school students from many areas. There are 
workshops throughout the symposium to address the various problems 
that have been outlined within this report. The students are expected to 
have a summer job, and those earnings are in fact applied toward the 
cost of their education. 

UNIVERSITY OF PENNSYLVANIA 

For 1 975-76 the minority enrollment of  56 comprised approximately 10 
percent of the total enrollment of 532 students. For the freshman class 
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that entered in 1 975, 80 percent of the minority students were in the top 
quarter of their high school classes and 86 percent of the entire freshman 
class were in the top quarter of their high school classes. The math SAT 
scores of the minority freshmen averaged more than 1 00 points less than 
the class as a whole. The average retention rate for minority students 
in the college of engineering over the past five years is roughly equivalent 
to that of the nonminority students. All of the minority students that 
registered in fall 1 974 as freshmen returned to the college for the sopho
more year. 

At Penn there are no special remedial courses, but with careful ad
vising, freshmen can stretch out the first year or stretch the first semester 
courses throughout the entire freshman year. The college also provides 
"reteaching sessions" or repeats of information during afternoons and 
evenings, which are open to all students. The college has developed a 
four-and-one-half-year plan that allows students to spread their course 
work in a structured manner. As a part of the total program, there are 
self-paced instruction opportunities available to all students. 

In addition to the advising and counseling provided by the faculty 
advisors and the part-time minority staff person, informal but effective 
advising, counseling, and tutoring is provided by minority upperclassmen 
and graduate students. Faculty members and fraternities and honor 
societies also tutor students who seek their help. The engineering 
administrators and individual faculty members are committed to the 
school's efforts for minority students, and this has been instrumental to 
the school's success. The student organization, Black Engineering 
Society, has generally had a positive effect on the academic performances 
of the minority students because it contributes to a sense of belonging 
for them. It is from this group that they derive peer support. 

Penn's involvement in the Philadelphia Regional Introduction for 
Minorities to Engineering ( PRIME ) is beginning to provide a regional 
network for solving some of the retention problems for minority stu
dents. Through PRIME, the University of Pennsylvania and other 
Philadelphia engineering colleges identify potential engineering students 
at the eighth-grade level, provide both academic year and summer math 
and communications skills enhancement programs for them through 
graduation, obtain scholarship and funding information for minority 
programs, and provide exposure for parents and community groups to 
opportunities in engineering-based careers so that parents can be more 
supportive of their children who are interested in pursuing engineering. 
PRIME serves as a vehicle through which the participating schools 
seek resources from industries and foundations for the support of their 
various minority programs. PRIME is also important to the retention 
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efforts of the participating colleges because through a school's active 
support and participation in PRIME, a smoothly operated and coor
dinated regional mechanism is available for high school students to 
receive the proper preparatory course work, guidance, and motivation 
that are basic to an effective retention effort. 

The commitment to minority engineering education at Penn by the 
administration and faculty is a vital key to its success. 
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Future Studies 

It is clear by now that additional research should be conducted into 
the causes of failures and dropouts among minority students and that 
more reliable information needs to be gathered on the retention of all 
students in engineering schools. The Task Force recognizes, however, 
that few engineering schools have the means either to measure and 
document the retention rates of minority students and the rest of the 
student population or to evaluate the effectiveness of any program to 
reduce the number of dropouts. Worse yet, as all institutions of higher 
education are likely to experience greater operating costs, brought about 
by monetary inflation and higher salaries, studies of the type recom
mended here may be considered of marginal priority. The Task Force 
considers the proposed studies to be important because, ( 1)  better 
understanding of all the factors that affect retention will be useful in 
developing programs and strategies for increasing the participation of 
minorities in engineering, and ( 2 )  improved retention rates will con
tribute to stabilizing student populations and possibly reducing the 
costs of remedial courses, administrative procedures, and other activi
ties so prevalent today to meet special needs of underprepared, under
motivated, and underfinanced students in higher education. 

Therefore, the Task Force lists the following areas for study : 

Nationwide Studies 

1 Longitudinal Study of Retention Rates. A comprehensive national 
study to determine the retention rates of minority students, as well as 
all engineering students, would document the differences that are neces
sary to understand in making policy and funding decisions, evaluations 
of educational programs, manpower projections, as well as providing 
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guidance information for counselors in the secondary and postsecondary 
educational institutions. 

This might be undertaken cooperatively by one of the professional 
engineering societies and, perhaps, a national educational research 
organization. Because the Engineer's Council for Professional Develop
ment ( ECPD ) has a continuing relationship with all engineering schools 
seeking to obtain or maintain ECPD accreditation, the instruments used 
in the accreditation process could be modified to gather data for this 
study. In its accreditation procedure, ECPD already collects student 
enrollment data, and data on retention rates could be collected in 
addition. Such other national organizations as the American Society for 
Engineering Education and the Engineering Manpower Commission also 
interact with engineering colleges and could gather data on retention 
rates throughout the country. 

The study should take into account that retention rates are never 
static. Hence, while the study would determine the actual rates, it would 
also provide a dynamic projection of retention rates. 

2 Comparison of Retention Rates for Minority Engineering Students 
with Other Minority Students. Educators, engineering groups, and gov
ernment policymakers will find useful a careful assessment of the differ
ences in personal profiles of the minority students who seek to become 
engineers and those who enter law school, say, or study biochemistry. 
How do the various minority students differ if at all? Among which 
students are the factors leading to failure or dropout likely to appear? 
What lessons can be learned from such data? 

3 Identification of the Causal Factors Associated with Minority 
Engineering Student A ttrition. Because the Task Force's study is only a 
first step in identifying the causal factors associated with retention, a 
more comprehensive national longitudinal study is considered necessary 
to develop and assess supportive service programs that would be useful 
to secondary school counselors of minority students as well as to all 
students interested in engineering. Once the factors leading to better 
retention have been identified and verified by such a study, concerned 
individuals and organizations would be able to develop a list of goals 
and projects, in order of priority, to help achieve increases in the number 
of minority engineering graduates. 

4 Assessment of Supportive Programs. Little data or other evidence 
exists that document the elements of the support programs to advance 
the retention of minority students. One possible study could compare a 
student control population that receives no support services and a stu
dent group of comparable socioeconomic backgrounds and abilities that 
does receive such services. But a study of this type, however, is neither 
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morally nor ethically acceptable. An alternative to this is  an examina
tion of the effect of support services, followed over a four to five year 
period at a number of schools and compared to a four or five year period 
when such services did not exist or at another similar group of schools 
during the same period at which the services are not provided. Although 
it would be difficult to design a quantitative analysis for such a study, 
evaluations like this are necessary so that more successful programs can 

be continued or expanded, less successful programs can be modified. 
Important background information for such research would be the 
results of the earlier proposed study on the causes of attrition for minor
ity students, as well as current data and trends on student academic 
profiles, career aspirations, financial status, and other factors for 
minority students. All the cognitive and noncognitive factors associated 
with the learning process should be taken into account. 

S Evaluation of Precollege Programs. Precollege programs take a 
variety of forms, such as transition programs that bridge the senior year 
in secondary education with the freshman year in higher education, 
cooperative programs among businesses, colleges, universities, and the 
high schools that are designed to provide students with a stimulus to 

enter engineering, and other innovative approaches such as technical 
high schools and/or magnet schools that ( like the Bronx High School 
of Science in New York City ) prepare students specifically for advanced 
studies in physical sciences, say, or engineering. While such programs 
have merit, just how much merit is a subject of debate among educators 
and psychologists. Accordingly, the Task Force suggests that studies 
should be undertaken to evaluate the various programs, their effects, 
taking into account the type of students who emerge into accredited 
engineering schools, the types of engineers they produce, and, what is 
more, their relation to the goal of increasing the number of minority 
engineering graduates. 

Institutionally Based Studies 

1 Institutional Retention Rates. The Task Force strongly encourages 
each engineering college to begin to document the retention rates for 
minority students and attempt to determine the causes of attrition among 
minority students. Each institution should attempt to identify the attri
butes that characterize it as unique in terms of attracting students, 
retaining students, and motivating students. Such information is neces
sary before it can be gathered, collated, and analyzed into a national 
study of retention for minority students in engineering. While the major 
generic causes of minority student attrition can be determined in a 
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national study, the factors may or may not apply to individual institu
tions with special problems and students. 

2 Minority Student Participation. Much has been written about why 
the minority students do not enter the mainstream of student activities 
on campuses at predominantly white institutions. Because of differences 
in student profiles at each campus, as well as differences in admissions 
criteria, financial aid policies, and faculty and staff policies, each institu
tion needs to examine carefully its own situation to determine how 
institutional policies affect minority student participation in major 

campus activities. 
3 Funding Commitment. Studies of the funding support that can be 

provided at each engineering school now and in the future, as well as 
those that are feasible at a time of budgetary crisis, are necessary to 
permit the institution to plan properly for the future. 
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Appendix A 

SURVEY OF M INORITY ENGINEERING 
RETENTION PROGRAMS 

1. Please indicate the percentage of those students who entered in the 
years shown below who have graduated or are currently enrolled in 
your college. We would like the information to be as accurate as 
possible, but if necessary, estimates are acceptable. Please do not include 
transfer students in data reported. If any estimates are used, please 
indicate as such. 

Year Entered (class of) 

1 970 

1 97 1  

1 972 

1 973 

1 974 

( '74) 

(75) 
( 76) 
( '77 ) 

(78 ) 

Graduated or Enrolled in Fall 1 975 

All Students Minority Students 

% No. % No. 

• Minority students for this study include those of American Indian, Puerto Rican, 
Mexican-American (Chicano), and Black ethnic backgrounds. 

2. What primary causative factors do you feel are responsible for the 
magnitude of the retention rates which you show for all engineering 
students? 

3. What primary causative factors do you feel are responsible for the 
magnitude of the retention rates which you show for minority engineer
ing students? 

84 
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4. What are your retention program components for all students in 
engineering? 

S. What special retention program components in addition to the normal 
retention program for all students do you have for minority engineering 
students? 

6. From your response in Question S, which of the program components do 
you feel are most or least effective in the area of retention for all 
engineering students? 

7. From your responses in Questions S and 6, which of the program com
ponents do you feel are most or least effective in the area of retention 
for minority students? 

If you have an existing retention study for your program or other data 
supporting the retention program, we would appreciate receiving it. 
Would you also be amenable to us visiting with you concerning the 
minority engineering program and all supporting data? 
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Appendix B 

QUESTIONNAIRE B 
STUDY OF PROGRAMS FOR THE RETENTION OF 
MINORITY STUDENTS IN ENGINEERING 
EDUCATION 

Committee on Minorities in Engineering 

School : 

Contact person : 

Title : 

Total l 97S-76 engineering enrollment 

Total women enrollment 

Total minority engineering enrollment 

Native american enrollment 

Puerto-Rican enrollment 

Mexican American enrollment 

Black enrollment 

Type of institutional support 

Total annual cost of attending college 

Date : 

(Public or Private ) 

No reference will be made by name to any school participatina in the study in the final 
report without the review and consent of the appropriate school official prior to release 
of the report. 

• For this study minority is defined as the Native American, Puerto Rican, Mexican 
American and Black ethnic IP'OUPI. 
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N/A = No answer or Not Applicable 

Retention 

1 .  What percentage of engineering students for the academic year 1 974-75 
left the school of engineering and transferred from : 

A. Engineering to another discipline : 

Minority : 6.2% (21 schools) All students : 7.6% (14 schools) 
12 N/ .A. 19 N/ .A. 

B. To what disciplines did the students transfer? 

C. The University to another university : 

Minority : 3% (16 schools) All students : 3.1 %  (9 schools) 
1 7  NI.A. 24 N/.A. 

D. Dropped out of the university : 

Minority : 12.0% (23 schools) All students : 9.1 % (14 schools) 
1 1  N/ .A. 19 N/ .A. 

2. For the following, please provide data : 

A. What percentage of students during 1 970- 1 974 left your college 
temporarily because of academic suspension or probation? 

Minority : 10.4% (16 schools) All students : 7.6% (13 schools) 
1 7  Nl .A. 20 N/ .A. 

B. Of the percentage who left, what percentage of those have returned? 

Minority : 40.8% (15 schools) All students : 22.9% (8 schools) 
1 8 N/.A. 25 N/.A. 

C. Of those that return, in general how do they fare compared to those 
students who did not leave? (If there are differences for the majority 
and minority students please indicate) .  

3 .  What is the average number of terms/ semesters that are required for 
your students to complete the degree requirements : 

Minority : 10.5 (28 schools) All students : 9.95 (28 schools) 

4. A. Have you observed that financial aid worries adversely affect the 
academic performances of a significant portion of the minority 
students at your college? Yes-20, No-12 No answer-] 

B. How does this compare with the majority students? 

C. What percentage of minority students in good academic standing 
left because of inadequate financial aid during your last two years? 
2.9% (21 schools; 13 of them reported 0% )-12 Nl A 
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S. A. What are the reasons provided by minority students and your views 
on why students drop out of your engineering program? 

Poor academic perfori'I'IIUICe. Uncertain about career objectives. 
Personal and family problems. Financial problems. Financial worries. 
Probation. Lock of preparation. Inability to perform adequately in 
mathematics and physics courses. The actual reasons are as varied 
as the students. Those with inadequate preparation are unwilling to 
devote the time and effort required to make up the deficiency. 
Clumge of career goals. Lock of aptitude. Ill prepared for social and 
academic climate of a large, primarily white university. Poor career 
counseling in high school. Inadequate preparation in communication 
skills. Lock of understanding of what engineering is. Transportation.  

B. Which reasons are the most common? 

Poor academic performance. Lock of interest. Lock of financial 
resources. Inadequate preparation. Poor definition of academic goals. 
Lock of understanding of what engineering is. Poor high schools. 
Study habits. Adjusting to University environment. Change of career 
plans. Personal problems. 

6. In your opinion, does the particular geographical location of your 
school present any advantages or disadvantages that affect retention 
of the following groups of minority students enrolled at your college? 

A. Native American 

B. Spanish speaking/Spanish surname 

C. Black 

If yes to any of the above, please explain : 

No advantages or disadvantages. Advantage: middle of industrial 
community where jobs are available-tremendous motivational im
pact. Advantage: majority of population in this city is MeJCican
A merican which makes transition to campus life easier. Think that 
campus atmosphere is more important tlum geographical location
campus atmosphere can lure students into unrealistic, dangerous 
attitude of complacency. Advantage: School is centrally located in 
city area where transportation is readily available. The idea of going 
to a school in a big city appeals to many students. Disadvantage: 
Temptation to fall back into their social groups off campus can be a 

detriment to good study habits. Most of the students come from an 
all black H. S. environment and the University is located in a con
servative town with low interaction with the black community-This 
causes the student to return home at the slightest disappointment. 

7. If you have observed that there are any characteristic aspects of the 
social or cultural backgrounds of the minority students at your college 
that tend to positively or negatively affect their retention in your 
college, please describe them below : 
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Minority students from professional families tend to perform better. 
None noticed-they are typical students who study throughout the 
week and party on the weekends. The bicultural background of the 
region and the college provides a common base for all students in 
engineering. Lack of role models (i.e. Family, relatives, friends who 
are engineers). Black students tend to segregate themselves and do not 
enter the mainstream of College or University experience. Most minority 
students are not prepared to "play the games" that are necessary to 
achieve in a primarily white, middle-class institution. Positive: Parents 
support and interest, concern not to disappoint parents and other family 
members-Negative: Low expectations from teachers and counselors in 
H.S.; class attendance; fear of, and discouragement of minority students 
with regard to math and science. Negative aspect-Tight family ties 
and financial pressures. 

8 .  Of all the factors that might impact upon the retention of minority 
students in your college of engineering, would you please indicate below 
your opinion of their order of importance in their effect on the 
retention rate : 

A. Admissions criteria 

B. Math preparation prior to matriculation 

C. Science preparation prior to matriculation 

D. Motivation toward engineering 

E. Rigidity/flexibility of curriculum 

F. Availability and quality of tutoring 

G. Availability and quantity of counseling 

H. Existence of student organizations 

I. Social/ economic background of students 

I.  School setting ( rural vs urban ) 

K. Faculty attitude toward minority students 

L. Attitude of majority students toward minority students 

M. Personal/ family problems 

N. Availability of adequate financial resources/ aid 

0. Self-confidence of students to do the work 

P. Availability of summer I permanent jobs in engineering 

Q. Attitude of minority students toward majority students and faculty 

R. Existence of minority faculty members 

S. Academic performance 

T. Change in career goals 

U. Other 

Admissions and Retention 

9. How does your college recruit minority students? ( Please check ) 

A. No special program : same procedure for all students 
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B. High school visits by minority faculty I statl 

C. Recruitment by currently enrolled minority students 

D. Send letters to students from ME" list ( Minority Engineering Educa
tion Effort) 

E. Send letters to students from CEEB (College Entrance Examination 
Board) student search list 

F. Send letters to students from ACT ( American College Test) list 

G. Send letters to students from National Achievement Scholarship 
list 

H. Recruit those students who have participated in precollege programs 
(e.g., Mite, Saturday Morning Programs, etc. ) 

I. Minority program statl members make personal contact through 
high school visits or telephone calls 

J. Special program to bring minority admission candidates to the 
campus sometime during their senior year 

K. Other ( Specify) 

L. Other 

10. If you know why most of the minority engineering students selected 
your college, please explain below. 

Geographically convenient. Financially possible. Financial aid programs 
are provided to talce care of needy students. Traditionally black schools 
are better equipped to talce care of specilll educational/ cultural needs 
of black students. Good image of University in the state. Prestige at
tached to graduation from this university and the reputation and quality 
of engineering education obtained here. Location: 80% of our minority 
students are from this city. Lower cost of education. Variety of pro
grams offered. Specilll program for minority students. 

1 1 . For the class that entered your college in fall 1 975, please indicate the 
following: 

A. Average Math ACT/SAT score : Minority 

B. Average high school rank in class : Minority 

Data summation for questions l l A, l i B 

l l A. Data Summation : SAT & ACT math scores 

Total range for minority students for SAT : 
419-579 for an n  size of 9 

Total range for all students for SAT: 
512-668 for n = 1 1  

Total range for minority students for ACT: 
1 8-21 for n = 4 

Total range for all students for ACT : 
20-27 for n = 5 

All students 

All students 
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Averages 
Public Schools : 

Minority 
SA T 467 
(n = 3) 

All 
SA T 576 
(n = 4) 

ACT 19.7 
(n = 4) 

A CT 24.6 
(n = 5) 

Private Schools : 

Minority 
SA T 539 
(n = 6) 

All 
SA T 615 
(n = 6) 

A CT (n = 0) 

ACT (n = 0) 

Black Schools : 
Only one school responded, SAT 460 for all 

Total Averages : 
(with Black school 

excluded) 

Minority 
SAT 
516 
n = 9  

All 

ACf 
19.7 
n = 4  

SAT ACf 
599 24.6 
n = 10 n = 5 

1 1  B. Data Summation : High School Rank ( %  of 1 00) 
Public Schools : Minority All 

78% 86% 
n = 6  n = 4  

Private Schools : Minority All 
87% 85% 

n = 4 n = 4  

Black Schools : Minority All 
79% no response 

n = 2  

9 1  

Note: When an institution responded by brackets (e.g. upper 14 ,  etc.) the average of the 
particular bracket was used. 

1 2. If you have found that standardized test scores are valid or invalid in 
predicting the educational progress of minority students in your college, 
please explain the evidence below. 
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They are invalid. Many more variables mwt be scrutinized. They are 
helpful, but mwt be supplemented with interviews in which prospective 
students can sell themselves via this non-quantitative factor. Both valid 
and invalid-they are valid with respect to the particular school plw an 

adjustment for family income. Not enough data available. Data for all 
engineering students since 1972 show that entrance test scores are valid 
predictors. Scores are valid indicators provided the student is not placed 
in direct competition with all high achievers and the same academic 
load during the first semester. 

Data Summation : 

Valid 

11  

Maybe Valid 

11  

(gave man y  reasons in narrative) 

Invalid 

6 

Not Applicable 

4 

1 3. If you have found that other predictors (e.g. high school rank in class, 
personal interviews, etc. ) are of greater value than standardized test 
scores in predicting the academic progress of minority students at your 
college, please l ist them below. Please include the evidence you have 
which demonstrates your success with these predictors. 

Success in precollege special programs (MAP, MITE, Match programs) .  
Personal interviews. Personal contact over an extended period of time. 
Students willingness to earn some of his own money. High school rank 
in class. Math grades in high school. Personal motivation. High school 
attended. A. utobiography. 

Data Summation : 

High School Rank: 8 

High School Grades: 5 

High School Physics Grades: 4 

High School Chemistry Grades: 4 

Personal Characteristics, including 
Those Projected in Interviews: 6 

Recommendations: 3 

Success in pre-freshman (summer) programs: 2 

Success in MITE-type programs: 2 

Willingness to earn money: 1 

1 4. What types of changes, if any, would you like to see adopted in the 
admissions policy for your college which would impact in a positive 
way upon the retention rate of your minority students? 

No changes (24 schools). It is a well refined method at present. Admis
sions policy does not make a difference, unless an exceptional supportive 
service program is in effect. More recruitment of out-of-state students. 
Minority students should and do have to meet the same admissions and 
retention criteria as all other students. The coordination of financial aid 
and admissions with a high school person responsible for this area alone. 
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1 5. A. If you have a prefreshman summer program for minority students 
who have been admitted to your college, which of the items listed 
below are included in that program? 

1 )  No summer program 

2)  English course (written and verbal communication ) 

3 )  Calculus 

4)  Computer programming 

5 ) Use of slide rule/ calculators 

6)  Study skills building 

7 )  Seminars by industrial representatives 

8 ) Orientation to campus life, campus services and 
resource people, financial aid process (please circle 
appropriate item) 

9 ) Orientation to engineering 

10)  Enrolled students serving as counselors/ advisors/ 
tutors 

1 1  ) Other (specify) A lgebra/ Trigonometry, Drafting 

1 2) Other Work Experience, Diagnostic Tests 

13 schools 

7 schools 

7 schools 

6 schools 

4 schools 

8 schools 

8 schools 

13 schools 

14 schools 

14 schools 

B. In your opinion, which of the above items has had the greatest 
impact upon improving the chances of the students' remaining in 
your college/ improving their academic performances through the 
freshman year? 

English Course-/ school Enrolled Students os Counselors-
2 schools 

Calculus-3 schools Algebra/ Trigonometry-/ school 

Study Skills Building-2 schools Remedial courses-/ school 

Seminars by lndust. Reps-/ school Diagnostic Tests-/ school 

Orientation to Campus Life-4 schools All Combined-/ school 

Orientation to Engineering-/ school 

C. How long is the prefreshman summer program? 

1 ) Two weeks or less 8 colleges 

2) Four weeks or less 3 colleges 

3 )  Six weeks or less 3 colleges 

4) Eight weeks or less 3 colleges 

5 ) More than eight weeks 3 colleges 

D. Is college credit given for courses completed in the summer 
program? 

E. What changes, if any, would you like there to be made in the 
summer program which would impact upon the retention of the 
program attendees in your college? 
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Better selection process. Improved testing techniques. Longer 
duration of summer prog�·am. Would like to have a strong com
ponent in both summer program and academic year to work with 
students on study habits. More verbal and math work. Psycho
logical adjustment counseling. More diagnostic testing. Refinement 
of career orientation. More participation by minority professionals. 
Expand to include more students. Provide financial assistance so 
that the students could talce one regular university course for credit. 

RETENTION AND TRANSFER STUDENTS 

1 6. In the last two years, what proportion of minority students who en
rolled as new students in your college attended junior/community 
colleges? 13.9% (24 schools) 

9 N/ A. 

1 7. A. How have minority transfer students fared in comparison to minority 
students enrolled in your school as freshmen? 

1 .  Much better 5 Schools 

2. Much worse 4 Schools 

3. About the same /5 Schools 
N I A 9 Schools 

B. If there is a difference, please explain : 

RETENTION AND CURRICULUM FEATURES 

1 8. What mechanisms do you use to enroll (place) minority students in 
different course levels in their first semester? 

Placement exams. ACT scores. Courses taken in H.S. Summer pro
gram's testing and diagnostics. H.S. grades. SA T scores. Individual 
counseling. Consultation with faculty advisor. Type of H.S. 

Data Summation : 

Placement Exams: Math 8, Chemistry 5, Physics I 

High School Math Grades: 4 

Math ACT or SA T Scores: 9 

English Reading Test: 4 

Other Diagnostic Tests: 3 

Interview Sessions and Counseling: 9 

Results of Summer Pre-College Programs: 4 

19 .  If your college allows minority students to take reduced course loads 
what proportion of minority students in the 1 975-76 academic year 
took a reduced load : 

Freshman: Sophomore : 

Junior : Senior : 
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20. Have you found that majority students take reduced course loads in the 
same proportion as minority students? Please explain. 

In general, academic, personal and financial pressures are such that 
a greater number of minority students carry a reduced load. Majority 
students do take reduced loads for some of the same reasons, but the 
proportion of those who do are less. No different policy; students with 
weaker backgrounds tend to take lighter loads than average; stronger 
students take heavier loads-therefore differences due more to back
ground than load policies. 

2 1 .  Have you found that permitting minority students to take reduced 
course loads significantly contributes to their chances of completing the 
degree program? 

Definitely. No. Depends on the student. It gives them time to adjust 
to the academic rigors. No evidence of significant contribution. More 
important than the number of units is the number of "heavy" courses 
a student takes. In general, there is a greater tendency among minority 
students, particularly those doing poorly, to carry a much greater load 
than they are capable of completing satisfactorily. For students in at 
least the first two years, it is an important means of overcoming back
ground weaknesses in adjusting to pace. 

22. If your college or university provides compensatory or remedial courses 
for students who may need them, please describe the course offerings. 

Math, Chemistry, Physics, Communication Skill. English. High school 
drafting. 

23. If there are special learning laboratories, self-paced instruction reading 
and other skills instruction or any other non-traditional forms of teach
ing (not mentioned in the answer to the previous question) available 
to minority students, please describe them. 

Special Learning Skills Laboratory. Developmental Reading Course and 
Reading Clinic. Learning Resources Lab provides tutoring, speed read
ing, how to study courses, etc. Self-paced courses. 

24. What evidence do you have that the provisions in questions 22 and 
23 have improved the academic performance of minority students at 
your college? 

Detailed studies have not been made to determine effectiveness. Im
possible to attain the normal starting point in required courses without 
these "bridging .courses". Understanding and confidence are improved 
in special instruction and tutoring arrangements. Lower attrition rate 
in later calculus courses. Without a control group we cannot fully assess 
the improvement. lncrease in GPA index. Too soon to tell. 

25. Do you feel that summer school is an effective element of a retention 
program? Yes-19 schools No-6 schools N/A-8 schools 

A. Do you provide financial aid for minority students who attend 
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summer school? Yes-1 7 schools No-8 schools N/.A.-
8 schools 

B. What percentage of the minority engineering students currently 
enroUed attended summer school last year? 29% (22 schools) 
1 1-N/.A..  

26. For the 1 974-75 school year what percentage of  your students were on 
academic probation or warning? 

Frabman N/A Sophomore N/A Junior N/A 
Minority Students 21% (19 «h.) 14 27'1(, (19 M:IJ.) 14 20'If> (17 M:h.) 16 
All Stuclellts ll'lf> (13 «h.) 20 12% (14 «h.) 19 10'1f> (14 «h.) 19 

RETENTION AND SUPPORTIVE SERVICES 

Seuior N/A 
17% (lh ch.) 14 
B'lf> (13 M:h.) 20 

27. What form of academic and personal counseling do you have for the 
minority student? 

A. No special provisions : All students have same services 

B. Minority program staff 

C. Engineering faculty members 

D. University counselors 

E. Upperclassmen or peer counselors 

F. Campus health unit 

1 1  schools 

21 schools 

20 schools 

23 schools 

23 schools 

1 1  schools 

G. Other Engineering guidance counselor, minority engineering club, 
professionol counselors, College Tutoring Program, recent minority 
engineering graduates. 

28. If one or more of the above have been more effective than the others, 
please list 

Minority Program Staff-13 schools 

Engr. Faculty members-5 schools 

Upperclassmen (Peers)--5 schools 

Professionals-/ school 

College Tutoring Program-/ school 

29. What forms of tutoring are available for minority students? 

A. Minority upperclassmen 26 schools 

B. Minority graduate students 14 schools 

C. Tutoring by fraternities or honor societies 13 schools 

D. Engineering faculty members 19 schools 

E. Professional engineers 3 schools 

F. Other Learning Resource Laboratory, Majority Grad Students, 
Study Skills and Tutorial Services, College Tutoring Program, 
Minority Engineering Society 
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30. If one or more of the above have been more effective than the others, 
please list below. 

Minority upperclassmen-9 schools 

Majority Grad Students-} school 

Minority graduate students-} school 

College tutoring program-} school 

Faculty members-2 schools 

3 1 .  What proportion of minority students typically utilize the tutoring that 
is made available? ( Please check) 

Freshman Sophomore Junior Senior 
Tutoring is mandatory 5 schools None None None 

More than 50% 4 schools 7 schools 1 school 1 school 

More than 25 % 1 2  schools 1 1  schools 7 schools 6 schools 

Less than 25 % 6 schools 8 schools 1 7  schools 1 7  schools 

No Answer 6 schools 7 schools 8 schools 9 schools 
Not Applicable 

32.  Do you have a special room available as a tutoring/ study room for 
minority engineering students? 

Yes-1 7 schools No--1 1  schools N I A-5 schools 

3 3 .  A. What mechanisms do you use to determine whether a minority 
student is encountering academic difficulty before the end of the 
semester? 

Tutoring referral slip issued by faculty member. Mid-term grade 
reports. Referrals from instructors and other students. Six-weeks 
progress reports. Monitoring of grades during the semester. 

B. After the identification of academic problems, what measures are 
used to assist the minority student in overcoming that difficulty? 
Reduce course load. Students must attend tutoring sessions. Coun
seling. 

34. A. Does your school have projects or classes to provide an orientation 
or exposu re for minority students to engineering related industry? 

Yes-24 No--7 N/A-2 

B. If so, what effect has it had on their academic performance or 
morale for remaining in engineering? Unknown at this time. 

Same as for white students-good. Very good. No specific data are 
available although it appears to improve motivation. Cooperative 
education has been most effective. 

35. Does the school of engineering have any provision for on-going career 
guidance and development after enrollment for :  

A. All Students 
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B. Minority Students 
C. Does it appear that the student participation in the career guidance 

activities has led to a greater commitment to remaining in the 
engineering college : 

36. A. What proportion of the minority students on the average work at 
part time jobs or work study while attending school? 

.51 % (includes co-op) 23 schools 

B. What percentage of minority students working are employed in fields 
directly related to engineering? 30.7% (13 schools) 

C. Have you noticed any effect on the academic performance and 
retention of those students who work? Please explain. The effect 
is mixed. No effect observed for the good students, but the poorer 
students have some difficulty academically if they work while 
attending school. Those students working in non-engineering related 
jobs. Those working in engineering departments on campus seem to 
do very well. Positive effects only-students while working on Co-op 
become more self-assured and enthusiastic about their studies. 
Positive and negative effects tend to cancel each other. Students who 
work generally take a reduced course load and accumulate hours 
slower but they persist in engineering to a higher degree than stu
dents who do not work. 

37. Have you found that on-going work experiences (co-op, summer work, 
etc. ) have given minority students a more positive attitude toward their 
engineering studies? Yes-29 schools N/ A-4 schools 

A. If the reaction is different than that demonstrated by majority 
students, explain how. No difference. 

38. Do the minority engineering students have a minority engineering 
organization? Yes-21 schools No-8 schools N/A-4 schools 

Do the minority students in engineering have access to a university
wide minority student organization? 

What effects (positive/negative) have you observed on academic per
formance because of the existence of these organizations? 

Too involved in political aspects of the association rather than con
centrating on career objectives. Very positive effect because interaction/ 
exposure with chapters at other schools gives strong peer support/mo
tivation. Provides group identity. Opportunity to share problems; give 
study reinforcement, and gain confidence. None. Provide tutoring 
services and morale boosters. 

39 .  Do you think that greater participation of the minority students in the 
student chapters of the professional engineering societies would have 
a positive impact upon their retention in your college? Please explain. 

Yes. This would expose students early to the aspects of interacting 
with majority students, as well as studying with others that are doing 
well. Student chapters provide a mechanism for learning what is going 
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on in industry and engineering beyond their courses. Being able to 
understand and identify more closely with a professional field should 
be helpful. I doubt it. No. Minority students participate and hold 
office to the same degree as non-minority students. 

40. How much interaction do minority students experience in studying/ 
working with the majority students outside of the classroom? 

Somewhat less than desirable. Depends upon individual student. 
Minimal. As much as the majority students. Moderate. A great deal. 

4 1 . What kind of effect does the large/ small amount of interaction have 
on minority student grades? Please explain. A negative effect, how
ever this cannot be satisfactorily measured. Minimal. The small amount 
of interaction does cause them to feel a bit alienated. Since minority 
students get much attention from peers and staff, this is no particular 
problem. A dversely affects grades. 

42. Please describe the efforts of the faculty and administrators in engineer
ing and the university toward assisting the minority students at your 
institution. 

The faculty and administration are available for counselng and tutor
ing. Faculty volunteers have assisted with tutoring. Faculty members, 
dean, and President of the University participate extensively in national 
and regional minority engineering organizations. Financial aid and 
scholarships especially for minorities. Flow of information among 
counselors, admissions, instructors, and administration has been smooth 
and helpful. The engineering administration is receptive to implementing 
programs which will aid the students if we .secure the funds for opera
tion and no legal problems will occur. 

43. Please check the responsibi lities of the minority program staff: 

A. Total! partial responsibil ity for admissions decisions 
B. Personal counseling 
C. Academic advising 
D. Directing other minority program staff members 
E. Fund raising for the program 
F. Coordinating tutoring program 
G. Total/ partial responsibility for deciding financial 

aid awards for minority students 
H. Recruiting minority student 
I. Chief Administrator for summer programs 
J.  Approve course selection of freshman/ sophomore 

students 
K. Represent minority student interest in faculty meetings 
L. General administrative duties 
M. Assist students in finding summer jobs 
N. Advisor for minority student organization 
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0 .  Other 
P. Other 

RETENTION OF MINORITY STUDENTS 

44. How many total or part-time paid staff members ( administrators, 
counselors, advisors ) have responsibilities for the minority program? 

Full Time : 
Part-Time : 

45 . Do you think that the retention rate of your minority students would 
increase if you could provide more supportive services ( counseling, 
tutoring, study rooms, administrative staff, etc. ) ?  

Yes : No : 

B. If so, estimate the additional resources and services needed to pro
vide the ideal supportive program. Describe the ideal program 
in detail. An academic year program for middle school and high 
school students. More administrative staff. Well funded counseling 
and tutoring center. More counselors. Reading specialist. Student 
advisors (junior and senior engineering students) work with fresh
man and sophomore students. Five to one ratio in a "big brother" 
role. A vailability of about 40 additional scholarships. Engineering 
related summer jobs. Additional facilities and capabilities that are 
needed are space and technical services to provide a concentrated, 
coordinated tutoring program. Larger number of black faculty and 
students. Increase the out-reach efforts during the year. Expanded 
summer programs. Expand contacts and experiences of teachers and 
counselors in high schools. 

46. If your minority program has been in existence for longer than three 
years, what changes have you undertaken to maintain/ establish success 
for the program which directly address the problems of retention? 

Special housing program for all students entering the College of Engi
neering has helped to improve retention. Peer counseling and tutoring. 
Development of program has been a steady evolutionary process-A l
though all components were in existence from outset, most have been 
substantially refined. Close tie-in to PRIME. Improve the academic level 
of the entering minority student through more rigorous recruiting and 
selection. Maintain personal contact with all students. Provided more 
tutors, strengthened the structure of the student organization, developed 
a better working relationship with the faculty, and developed a working 
relationship with industry. Developed more flexibility in first year 
curriculum. The position of Director of Minority Affairs was created. 
Identification and greater use of minority professionals to act as role 
models. 

Engineering Colleges Surveyed+ and Visited for Retention Study 

University of Texas/ Austin• 
University of Houston• 
New Jersey Institute of Technology 

Texas A&M 
Oklahoma State University 
University of Kansas 
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New Mexico State University 
Purdue University 
Wayne State University 
General Motors Institute 
University of Southern California* 
Michigan State University 
University of Michigan/ Ann Arbor 
Cal State/ Long Beach • 
Pratt Institute 
Cal State/ Northridge 
University of Tennessee/ Knoxville * 
UCLA * 
Illinois Institute of Technology 
Polytechnic Institute/ N.Y. • 
Cal State/ L.A. 
Cal State/ Pomona • •  
Northeastern University• •  
Carnegie-Mellon University 
Drexel University 

• Campus Visit Only 

•• Questionnaire 8 Only 

t Questionnaire 8 

Oniversity of Pennsylvania 
City College of New York • 
Prairie View A&M • 
Southern University 
N.C. A&T State University• 
Howard University 
University of Texas/ El Paso 
University of Illinois/ Chicago 
Tuskegee Institute • 
Tennessee State University 
Vanderbilt University • • 
University of the Pacific • •  
Notre Dame • •  
University of Arizona • •  
Northwestern 
University of New Mexico • • 
University of I l l inois/ Urbana • •  
Univers ity of Alabama* *  
University Tex� s  A&I • •  

1 0 1  
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