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ABSTRACT

This paper examines concerns about the educational nrocess in
relationship to oolicy issues and administrative needs and
measurement of our Nation's education systems.

This paoer identifies snecific data elements that can provide
necessary information in sunnort of present and future government,
business, and academic decisionmaking, and that can helo inform
the American public.

Svecific issues addressed in this paper include the following:

o Opening statement of self-worth and its imnortance
in the search for excellence

o A discussion centered around the problem of how
self esteem can be develoned in the classroom

® Areas for new data bases which include:
Desirable qualities of teachers and their imoact
on student achievement;

Which of these qualities are essential for measurable
academic achievement:

Teacher qualities essential for the develonment and
enhancement of pupil self-esteem and pupi] creativity;

Methods of evaluation for non-traditional teaching methods;
weighing out affective attributes of teachers;

Improving “"state of the art" by correlating effective student
outcomes with well-defined successful teacher behaviors and
comhetencies.

o Description of "Teachers I Have Known"

e Teacher ability to define classroom objectives and to facilitate
excitement/motivation in the classroom
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THE QUEST FOR EXCELLENCF/PUPIL SELF-ESTEEM

Introduction

Probably the most important reason for striving

for excellence is because it creates opportunity.
....It goes without saying, that it is the students
who have achieved excellence who will have the

best opportunities for challenging work, top pay,
and access to graduate school....... Another reason
to strive for excellence is because it is basic

to your self esteem....... We all have a considerable
investment in our education and we spend one third
of our working lives on the job. WE HAVE A NEED
FOR SELF-WORTH AND THAT COMES FROM DOING A JOB

AS BEST WE CAN.

R. B. Powell

The above quote(s), taken from an address at the annual conference of

the Mexican-American Engineering Society (MAES) can and do anply to

students or teachers of any race, and to all age qrouns. Powell

stresses the idea that although we are usually rewarded for excellence

in schools or on the job, there is also a feeling of self-satisfaction

that comes from doing a job well. This sense of nride cannot be taken

away and it cannot be diminished by the fact th-t there may be no snecific
monetary reward attached to a given assianmenc. "Self-esteem", he continues,
"is imoortant, and fortunately, it is a by-product in the search for
excellence".

For the past six vears, while develoning a science curriculum oroqram
which emphasizes successful scientist role models who have overcome
numerous obstacles, I have been extremely imnressed by the healthy
self-esteem of over one hundred of the SOUNDS OF SCIENCE role models.

lince these materials are designed nrimarily for use in the uoper elementary
and middle school grades, qreat efforts have been made to relate to
pre-adolescents the lifestyles, likes and dislikes, hobbies, favorite
school subjects, personality traits, and other useful data about these
scientist role models when they were pre-adolescents. The majority of
these role models did not have extremely high self-esteem as voungsters.
Some of their self-described traits as youngsters are loneliness, self-
appraisals of being ohysically unattractive, exneriencing aversion to
certain academic subjects, having little knowledge of what they would
become as adults, etc. The great majoritv of these nersons, however,
can still remember a siqnificant adult who encouraged th:m to be the
best of whatevar they pursued, and at least fiftv nercent of these
scientists were encouraged to study mathematics and science in high
school. Few respondents can remember being encouraqed by their junior
high or high school teachers to pursue careers in science. Noting

4
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the difficulties of generalizing and thus diminishing the resul:s of
two years of gathering data on over 350 successful scientists, the
following characteristics are reported only because they accurately
describe 90% of the scientists: They loved nets and spent a qreat
deal of time with their individual nets; they had snecific tasks
to perform around the house or had after-school jobs for which they
received earnings; and most significantly, they belonged to several
éxtra-curricular clubs, sports organizations, music organizations,
(band, choir,) and they were always busy. How much did these ac~:vities
contribute to their eventual success as scientists?

A final reason why striving for excellence is

SO important to minority engineers is because

it serves as an example to fellow students,

co-workers, and to the community, which others

can follow. This is especially important to

various Minority groups where there is a

shortage of role models in many fields, including

science and engineering. And by having more role

models wio are striving for excellence in schocl

or on the job, the young students will also respond

and follow that lead because they will know that

striving for excellence is desirable and achievable.
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The question to be addressed in this paper is centered arcund the

problem of how self-esteem can be enhanced in the classroom. The
aforemgntioned scientists did not have high self-esteem as youngsters,
according to their own individual assessments. How did they achieve the
high Tevel of success which they now enjoy and at what point cid self-esteem
develop or evolve, and more imortantly, what set of conditions must be

present in the classroom to facilitate or brina about a student's sense of
great self-worth?

I have cho§en to not dw2Il on the all imoortant areas of cultural pluralism,
SES of pupils, parental involvement with student learning, etc., because

the data on these tonics has been more than adeaquately documented. Instead
I have chosen to limit this discussion te the qualities of teachers and the
quality of the day-by-day experiences in the classroom. There have been
numerous papers written and countless workshons and seminars and or conferencas
devoted to the causes of student failures, and all too often, the blame has
been placed on the lack of student readiness to learn, to parental anathv,
cultural and economic nlights, etc. It seems to me that only in education
do we place so much emphasis on what happened vesterday, last_year, and
other historical events as we absolve our own imability to solve the

problem of what we, the professional educators can do to help millions

of students to achieve academic success. Does the mechanic ask the owner

of the automobile how it hapoened that the brake lining wore thin? When
approached to change a flat tire, does the service station attendant ask
"Where were you when you ran over this nail?" Is there one set of instructions
for changing the 0il if the car owner has just returned from a 5,000 mile
trip as opposed to the negligent driver who drove the car around town for

a year and forgot to have the oil changed? If a car window is broken by a
burglar, is there a different method of installiag a new window than if the
car were involved in a collision? Does the dentist use a different method
to remove a tooth if the patient broke the tooth in a figut, as oonosed

to breaking the tooth while accidertly biting down on an unknown object?

The acknowledgment of cause of breakdown may indeed impact
on the method of renair, but the quality of the finished product remains
unarfected. The point is that teachers, educators, administrators,..our
education profession in its totalityj must cease and desist the practice of
concentrating on the various causes for our nupils' failure to achieve
and move to affectuate quaiity classroom experiences which will insure
student excitement, inquisi-iveness, and a genuine desire for knowledge.
Instead of shaking our heads in disqust and occasionally with contemot for
those students who have difficulty making their way through the educational
maze, we must set into motion a set of conditions which will result in
a well-ordered, self-disciplined, orderly school environment without
wnich learning cannot take place.

In many disciplines, research reports are based on experimental data.
The mere nature of education of youngsters dictates that our research
will be empirical in nature, and most of educational theory is therefore
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based on this type research. Empirical data is most useful when we set
out to study entities designed to imnrove our own imnact on society, for
future aenerations:

® What are those qualities of teachers which are positive and
desirable in an effective school?

® What are those qualities, though positive and desirable, which
have little or no imoact on student achievement?

® How many of these qualities or variables carry heavy weight
in the hiring process? In the evaluation nrocess?

® Uhich teacher qualities(prioritized) are essential for
measurable academic achievement of students?

® Uhich teacher qualities are essential for the develonment of
high pupil self-esteem, for the enhancement of pupil creativity,
and can these teacher qualities be measured by traditional methods?

e What methods can be utilized to evaluate essential qualities
which cannot be measured by traditional methods?

® How much weight should be attached to the following teacher
qualities?

Great personality

Warmth, caring attitude

Attractive physically

Ability to "get along" with other faculty and administration

® Are there consistent specifically identifiable characteristics unicue
to the students of certain sucessful teachers in a given school? Can
these characteristics be isolated and correlated with the learning
environment and process(es) from which these students benefitted?

Could such information be beneficial to the “"state of the art"?

TEACHERS T HAVE KNOWN

I _have known some very unpopular teachers; scorned by their colleagues,

and highly respected by their students.lhese teachers were known to accent
nothing but the very best from all of their ounils. They had no patience

with student mediocrity and they spent no time with borderline students.

They pushed the "real scholars" almost beyond their limits. They challenqed
their bright students,..excited them,..leaving the "dummies" by the wayside.
IS there a place for teachers such as this in the American educational system?

I _have known sympathetic teachers who could get unbelievable results from
“slow pupils" ,--make them feel terrific, smart, useful, indefatigable in
their quest for more knowledge, for the perfect score!These teachers were
criticized often by the "smart nigh IQ students" who became impatient with
the repetition, the praise (who needs it?), the comnassion. Is there a
place for teach “s such as this in the American educational system?
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I've known teachers who couldn't get to schocl in time to "check-in" by

8:00 AM but who managed to always be in place by 8:15 for their First Hour
Class which began at 8:30 AM. They usually stayed in their classrooms

long after the 3:30 PM "sign-out"; maybe until very late in the evening. They
were "night people" who blossomed late in the dav. They stayed until they
were satisfied with the results which they diligently sought. Since time
was not that important to them..they considered it not at all unusual to
work after school, or on weekends with a student who needed the extra time,
or an instrumental or vocal ensemble who needed extra rehearsals to ensure
that the performance met the highest standard. These teachers were moti-
vated by one entity; excellence! Further handicanned by their inability
to get required reports turned in on time, these teachers' inability or
unwillingness to submit timely renorts olaced undue inconvenience and agara-
vated baggage on the nrincioal or on the princinal's secretary. These
unorthodox teachers almost always caused the school showcase to become
overburder=d by the countless Sunerior tronhies garnered by their students
in Debate, Gymnastics, Athletics, Science Fairs, Academic Olymonics, Vocal
and Instrumental Contests, etc. But, their report cards were never turned
in on time, they were late for faculty meetings, and sometimes they even
had the unmitigated gall to MISS IMPORTANT FACULTY MEETINGS! (Coaches work
is important, but the line must be drawn somewhere!) Is there a place

for teachers like this in the American educational syste.’

Bloom contends that teachers are seldom hired for those qualities which are
essential to effective pupil achievement. I contend that too little infor-
mation has been documented on the subject of teacher qualities which are
measurable and/or widely accepted from school system to school system.

TEACHER/LEARNER OBJECTIVES DEFINED

The final area of this paper addresses a concern which I feel is perhaps
discussed in Teacher Education 101, but which is seldom utilized by 99% of
today's teachers. Huw many teachers ask themselves the question: What do

my students know at the end of this 55 minute class period that they did not
know at the beginning of the hour? What is the objective of this lesson today?
What are the entry level cognitive skills needed by my pupils in order to
understand today's lesson?

How many teachers actually set aside the last portion of each class period to
review the last 45 minutes? Hcw many teachers tell the students what the
next class period will involve? Can the students relate each lesson with a
part of their own world?

In conclusion, I return to the original question regarding the enhancement
of self-esteem: What set ¢f conditions must be present in the classroom
to facilitate or bring about a student's sense of great self-worth"?

Does the achieving of excellence and the knowledge that one has successfully
completed an assignment increase self-worth? Does success breed success
again and again? Do teacher qualities need to be redefined and must teachers
become a part of the process? Do role models enhance a student's desire to
strive for excellence because they observe that excellence is achievable?
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Is there need for diversity within the teaching ranks in a given school?
Shoula teachers be matched with the type pupils who seem to thrive under
their tutelage? Are the "personality types" rewarded for getting along
with their colleagues and conversely, are the introverted teachers'
effectiveness in the classroom often unrewarded? Are teachers evaluated
by persons who are guided by a set of criteria that is just and fair and
more importantly, is the evaluation process designed to enhance the
educaticnal envircnment?

Of course, it's easy to answer these questions, but is it easy to set up

a system by which they can be effectively measuvred, reported, and dissemi-
nated to the classroom teacher and the administrator in those remote com-
munities who do not encourage attendance at conferences where such data

is reported? Is it now known the percentage of educators who take advantage
of educational statistics and reports such as those published by NCES?

I intentionally avoided a long dissertation on the issues of science and
mathematics education and the serious lack of knowiedge of the usefulness
of these academic areas to the present and fut're lives of today's students.
It seemed self-serving; as I am a publisher of wath and science curriculum
materials. However; I have taken the liberty to include as an appendix,
some new information recently distributed by Howard Adams, of GEM. ( See
reference page for additional information of Dr. Adams). It seemed vital
to share this information as part of this report. Adams' complete report
further enhances the material included in my introduction about the
relationship between role models, academic success, and career aspirations
particularly as this issue relates to minority students. Problems faced
in graduate and undergraduate school must be addressed in elementary

and secondary school.

The attempt has been made to raise questions for this commendable study
undertaken by the National Center for Education Statistics. The following
suggestions are made in response to QUESTIONS TO BE ADDRESSED from
Attachment A:

1. In answer to question #1, please refer to page 5 of Attachment B

Public School Survey:

ADD:
Summary level Characteristics principals seek in
hiring new teachers
Periodicity
Characteristics principals seek in
Data set (1984-85 evaluation of teachers

Characteristics teachers believe are
important in hiring/evaluating of teachers

Characteristics needed for competent
effective teachers as described by
parents, community, students

What has been done to upgrade Teacher
Staff Development since 1980(as
181 perceived by teachers?

9




2. 1In answer to question #2, please refer to page (un-numbered 9)
CURRENT ELEMENTARY/SECONDARY EDUCATION DATA ACQUISITIONS

Under Fall Membership
Public by:
Private by:

Percent minority The suggestion is made to specify races,
Black children are quite different from
Asian Americans. Asian Americans should
be delineated by number of years in USA.
Asian Americans who have been in America
for ten years have had a totally different
experience from those newly arrived Asians.

Many economically low Asian-Americans surpass
Black Americans academically. Their lifestyles
and American experiences should be chronicled
for the BENEFIT of many Blacks who could
perhaps appreciate "How do they do it?"

Hispanics and American Ind.ans are also different
from Blacks and Asians. The point: SPECIFY RACE.




NOTES

SOUNDS OF SCIENCE is a science curriculum program developed by
Carole Hardeman et. al. This program is becoming widely used in
several American school systems. It is unique in that it features
on audio-cassette the lifestyles, childhood experiences, and career
information of successful scientists of all races, persons with
physical challenges, and over fifty percent of the roles models are
women. Although career based, this program engages students in
excellent science laboratory activities which were developed by
Otis Lawrence, Ph.D., Ray Broekel, Lh.D., and Richard Baim.
Developed at the University of Oklahoma, the program is now

under copyright to ADROIT Publishing, Inc.
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APPENDTIX

TABLE II

FULL-TIME FRESHMAN ENROLLMENT IN ENGINEERING BY

ETHNICITY, 1973-1983

YEAR TOTAL TOTAL
MINORITIES BLAC™ HISPANIC INDIAN
NO. $ | No. ! & | No. $ [No. 3
1973 51,920 2,987} 5.8] 2,130} 4.1 790} 1.5 671 .1
1974 | 63,440 4,018 16.3] 2,848 4.5] 1,068] 1.7} 102 .J
1975 15,343 ]| 5,344} 7.11] 3,840} 5.1 ] 1,384 1.8} 120} .
1976 | 82,250 | 6,315] 7.7} 4,372| 5.3] 1,766] 2.2] 177| .2
1977 | 88,780 ]| 7,133 18.0] 4,728] 5.3] 2,161 | 2.4] 244} .
1978 95,805 ) 8,79218.7]5,493|1 5.7 2,662}] 2.8] 225 .2
1979 103,724 9,792 ]19.4}6,339] 6.1} 3,136} 3.0] 317} .3
1980 }110,149] 10,399 | 9.4} 6,661 | 6.1} 3,373] 3.8] 365 .J
1981 J115,280] 11,116 | 9.6 7,015} 6.1] 3,689 4.1] 412 .J
1982 }115,303 110,721 }]9.3}6,715} 5.8} 3,633} 3.2] 371 .J
1983 109,638 | 11,478 J 0.5 6,342 5.9] 4,760} 4.3] 376 TJ
Source: Annual Reports, Engineering Manpwer Commission.
PARITY: Although the proportion of first year minority

students entering engineering has risen significantly since
1973, the gain3 have done little to bring about parity with-
in engineering education. When "The Effort" begau, under-
represented minorities comprised 16.0 percent of the popu-
lation and 5.8 percent of first year engineering enroll-
ment (a difference of 10.2 percentage points). U.S. Census
data for 1983 shows that the minority population had in-
creased to 19.5 percent. Engineering first year enrollment
for minorities in 1983 stood at 10.5 percent. The percent-
age difference for 1983 between population and first year
enrollment was 9.0 percent.
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TABLE 111
POPULATION STATISTICS AND ENROLLMENT FOR MINORITIES IN ENGINEERING

[ he73 [ 197a | 1975 | 1976 | 1977 | 1978 [ 1979 [ 19a0 | 1981 | 1982 | 1983
Population Statistics /In Thousands)

Total

Population | 209,536 | 212,227 | 214,542 | 216,883 | 219,250 | 221,642 | 224,060 | 226,505 | 228,976 ]| 231,474 | 234,000
Minority

Population 34,769 35,735 36,728 37,748 38,797 39,875 40,983 42,122 43,292 44,495 45,731
{Percent

Minority 16.6 16.8 17.1 17.4 17.7 18.0 18.3 18.6 18.9 19.2 19.5

Minorities As a Percentage of First Year and Total Enrollment

[First Year

Enrollment 5.8 5.3 7.1 1.7 8.0 8.7 9.4 9.4 9.6 9.3 10.5
Total

Enrollment 4.6 5.2 5.5 6.0 6.1 6.7 7.0 1.9 8.3 8.1 8.4

Minority Recipients As a Percentage 9_[ Total Degrees Awarded

.S. 2.9 3.5 3.9 3.9 4.0 3.7 3.7 4.1 4.4 4.5 4.8

.S. 1.5 2.2 2.0 2.1 2.2 2.1 2.3 2.4 2.6 2.3 2.9
h.D. 0.7 0.9 1.5 1.2 1.4 1.7 1.5 1.6 1.4 1.4 2.0

Source: Annual Report- Engineering Manpower Comnission and U.S. Department of Conmmerce, Bureau of the Census
13
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To reach parity with population percentages, all minority
constituent groups will need to experience increased en-
rollment rates. Using 4983 Census data (Table III) for
parity comparisons, minority enrollment should be 19.5 per-
cent in engineering.

TABLE IV
rULL-TIME UNDERGRADUATE ENGINEERING ENROLLMENT
BY ETHNICITY, 1973-1983

VEAR | TOTAL TOTAL
NO. MINORITIES BLACK EESPANIC JINDIAN|
NO. ] % NO. | % NO. [ & 110.] %
1973 1186,700 | 8,558 | 4.6 } 5,508 | 3.0 } 2,769 1.5 | 281].1
1974 201,100 10,530 5.2 | 6,287 | 3.4 | 3,380 1.7 | 323[.2
975 231,379 |12,828 | 5.5 | 8,389 | 3.6 | 4,111) 1.8 | 328].1
1976 |~-7,835 15,412 6.0 | 9,818 | 3.8 | 5,138] 2.0 | 416].2
1977 289,248 |17,753 | 6.1 [11,388) 3.9 | 5,747] 2.0 | s618].2
1978 1311,237 {20,729 6.7 |12,954| 4.1 | 7,150] 2.2 | 625].2
1979 |340,488 | 23,999 | 7.0 !14,786 | 4.3 | 8,454| 2.4 | 759].2
1980 [365,117 | 28,944 7.9 {16,181 | 4.3 |11,860] 3.3 | 903].2
981 |387,577 |32,196| 8.3 [17,611] 4.5 |13,615] 3.5 | 970{.3
1982 403,390 |32,7714 8.1 [17,598| 4.4 |14,035] 3.5 [1,078/.3|
1983 |406,144 | 34,126 8.4 117,817 4.4 |15,182] 3.7 |1,127].3

Source: Annual Reports: Engineering Manpower Commiss:on

Trends in Full-Time Total Undergraduate Engineering
Enrollment By Etbnicity, 1973-1983

Total enrollment for all engineering students increased
from 186,700 in 1973 ', 406, 144 in 1983. During the same
period, total minority engineering enrollment rose from

14
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1973 to 3,817 in 1984 (Table V). As a percentage of total
B.S. degrees awarded in engineering, the increase was from
2.9 percent in 1973 to 5.0 percent in 1984.

The distribution of B.S. degrees among minority groups
in 1973 was: Blacks 1.5 percent; Hispanics 1.3 percent; and
Anerican Indian 0.15 percent.

Advanced Degree Graduates

The national effort to address the underrepresentation
of minority students at the graduate 1level was launched
with the founding of the Naticnal Consortium for Graduate
Degrees for Minorities in Engineering, Inc. (GEM) in 1976.

TABLE V

B.S. Engineering Graduates in The United States
by Ethnicity, 1973-1984

Year Total Total
B.S. Minorities Black Hispanic |Indian
No. [ No. 3 No. % No.| %
1973 43,429 1,255 2.9 657 { 1.5 566 ] 1.3 321.07
1974 41,010 1,423 ] 3.5 756 1 1.8 6361 1.6 311.07
1977 39,718 1,5821 4.0 844 { 2.1 702 | 1.8| 361.09
1978 45,753 1,679 1 3.7 894 | 2.0 748 | 1.6 37].n8

1979 52,161 | 1,943 ] 3.7 1,076 | 2.1 808 | 1.6 59 .11

1980 58,413 2,383 1 4.1 | 1,320 2.3 {1,003 1.7 601.10

1981 62,615 2,728 | 4.4 1,445 1 2.311,193]1.9 90i.14

1982 66,652 3,007 ] 4.5 1,646 1 2.511,270} 1.9 911.14

1983 | 72,122 3,493} 4.8 1,862 )2.6 11,534 2.1 971.13

1984 76,576 | 3,817 15.0 | 2,022 ] 2.6 {1,683} 2. 112].15

Source: Annual Reports, Engineering Manpower Commission.
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TABLE VI
M.S. ENGINEERING GRADUATES IN THE UNITED STATES BY ETHHICITY

1973-1984
Total [ Amerign
Year | Total M.5.] Minorities Blacks Hispani Indian |
Ho. & No. & Ko. % No., ! X
1973 17,152 258 | 1.5 104 .6 139 .8 15 .08
1974 15,885 345 2.2 158 1.0 187 | 1.2 4 .03
1975 15,773 320 | 2.0 141 9. 176 | 1.1 3 .02
1976 16,506 351 2.1 154 .9 183 | 1.1° 14 .08
1977 16,551 364 2.2 147 .9 210 | 1.3 7 .04
1978 16,182 | 439 2.7 201 1.2 234 | 1.5 4 .03
1979 16,036 366 2.3 152 1.0 205 1 1.3 9 .02
1980 17,229 41% .4 162 .9 249 | 1.5 4 .02
1961 17,643 466 2.6 182 1.0 276 1 1.6 8 .05
1982 18,289 414 2.3 184 1.0 215 1 1.2 18 .08
1983 19,673 580 | 2.9 258 1.3 306 1 1.6 16 .08
E984 20,992 636 3.0 253 1.2 358 { 1.7 25 .12
TABLE VII
Ph.D. ENGINEERING GRADUATES IN THE UNITED STATES BY ETHNICITY
1973-1984
F Total r American
Year | Total M.S.| Mingrities Blacks Hispanic Indian
No. 4 No. % No. % No.
1973 3,587 26 .7 13 .3 12 .3 1 .03
1974 3,362 k)| .9 12 .4 19 .6 0 .00
1978 3,138 47 1.5 17 .5 28 .9 2 .06
1976 2,977 35 1.2 10 -3 15 5 0 .00
1977 2,814 39 1.4 15 .5 22 .8 1 .04
1978 2,573 43 1.7 15 .5 25 1.0 3 .10
1976 2,815 a1 1.5 19 .7 22 .8 0 .00
1980 2,753 45 1.6 19 .7 25 .9 1 .04
1961 2,841 39 1.4 16 .6 20 7 3 .10
1982 2,644 38 1.4 20 .8 15 .6 3 .10
1983 3,023 60 2.0 19 .6 41 [ 1.4 0 .00
1984 3,234 49 1.5 24 .1 25 .8 0 .00

Source: Annual Report's’, Engineering Manpower Commission
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Obstacles to Success and Future Concerrs

Underrepresentation of minorities in enqi i i i
. dlneering is pri-
marily caused by two obstacles: ’ °

1. Lacg of knowledge about engineering as a profession;
and,

2. Lack of preparation at the precollege level in math
and science.

For the first area, the sparcity of professional engi-
neers within the minority community leaves a void of role
models. This results in minority youth not viewing engi-
neering as a viable career path that would lead to success.

The second area is caused by the problems minorities
encountar moving through the educational system in this
country.

Some of these problem areas are:

1. Attrition from the pipeline--only 72 percent of
Black and 55 percent of the Hispanic and American
Indian students completa high school (Figure I).

2. Curriculum placement--only 28 percent of minority
students pursue academic programs in high school.
The rest are in either vocational (32%) or general
(40%) programs.

3. Course Choice--among minority high schoocl students
only:

50% take Algebra I
35% take Geometry

30% take Algebra II
15% take Trigonometry
5% take Calculus

25% take Chemistry
20% take Physics

The complexity of the problem is exacerbated by the
manner in which the academic abilities of minority students
are viewed. For example:

1. The educational system continues to use nhegative
counseling when advising minority students. 1In the
counseling process, minority students are too fre-
quently counseled away from college preparatory pro-
grams and into nonacademic areas. Thus, minority
students are often counseled below their abhilities.

2. Some teachers fail to challenge minority students by
teaching down to what they perceive to be the level
of the student. In their efforts to offer under-
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standing, they actually hinder academic growth by
telling the student, "I know you are doing the best
that you can do."

3. School ©personnel charged with counseling ard
advising minority students, too often associate
learning difficulties with the economically disad-
vantaged. They tend to think that if a child is
minority, he/she is automatically deprived and
therefore probably cannot function educationally.

Because of these and other negative attitudes about the
academic abilities of minority youth, the educational sys-
tem,in spite of all the talk about change, remains ineffec-
tive in providing these students with a sound educational
grounding in academic subjects. Thus, 75% or more of all
minority students who graduate from high school do so un-
prepared to gain regular admission to post-secondary in-
stitutions of higher learning. That is why the work that
is being done through the "“Minority .Engineering Effort"
is so important and needs to be strengthened, expanded and
continued. Future consideration needs to be focused on
finding ways to:

1. Continue support for public education which is paid
for by taxes. The notion of a voucher system of
education will not work for the masses. If the U.S.
is to have an educated populous, it will have to be
done through a public system of education.

2. 1Identify academically talented minority students
early in their education and counsel them into both
academic curricula and courses that contain pre-
requisite preparation for college level work in en-
gineering and/or other math-based disciplines.

3. Have teachers and administrators, at all levels of
the educational structure, become positive about the
abilities of minority students. In so doing, they
must be made to realize that neither talent nor abil-~
ity is defined by ethnicity. They must be made cog-
nizant of the fact that students don't start out as
failures--rather, the system designates who shall
succeed and who shall fail. Through attitudes and
expectations, the system conveys to minority stu-
dents what is perceived as their chances fcr suc-
cess. Studies show (Astin 1982, Brooks, 1983) that
where the level of expectation is high and is com-
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