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Letter of Transmittal

The President
The President of the Senate
The Speaker of the House

Sirs and Madam:

The United States Commission on Civil Rights (“Commission™) is pleased to transmit this report,
Encouraging Minorities to Pursue Science, Technology, Engineering and Math Careers. A
panel of experts briefed the Comimission on September 8, 2008, on possible reasons that minority
students who begin college intending to major in science, technology, engineering or math
(“STEM”) Ieave these disciplines in disproportionate numbers before graduation. They also
discussed possible ways to improve the retention of these students in STEM degree programs.
Based on that briefing, the Commission develeped the findings and recommendations that are
included in this report.

The Commission found that regardless of their racial or ethnic backgrounds, college freshmen
show equally substantial degrees of interest in STEM careers. Despite similar levels of interest,
the Commission found that black and Hispanic students are ultimately less likely to major in or
obtain doctoral degrees in STEM disciplines than are whites and Asians. Data presented to the
Commission indicated that racial and ethnic discrimination in college is not a substantial factor in
these disproportionate STEM attrition rates. It found that academic mismatch—one consequence
of some schools’ racially and ethnically preferential admissions policies—is an important reason
for these disparities, however.

For example, data indicate that success in STEM majors depends both on a student’s absolute
entering academic credentials and his or her credentials relative to other students in his or her
classes. When black and white students have the similar academic credentials black students are
actually more likely than their white counterparts to obtain STEM degrees. Thus, the
Commission ascribed the higher minority attrition from STEM programs fo credentials gaps or
“mismatch” stemming in part from racially preferential admissions policies. '

The Commission recommended that selective colleges not admit any STEM student with a large
deficit in academic credentials relative to its STEM median without fully informing that student
of the potential impact of such deficit on that student. Such disclosure should include the
school’s record of graduating students with similar academic credentials in STEM majors.
Similarly, the Commission urged high school guidance counselors to advise students about the
impact of large deficits in academic credentials on success in a particular college’s STEM
program. If further noted that well-designed academic support programs can sometimes help
students with modest deficits in credentials to sncceed in STEM programs and advised schools to



implement the best practices employed by such programs and make admitted students aware of
their availability. ‘

Part A, which consists of the body of this report, was approved on June 11, 2010 by Chairman
Reynolds and Commissioners Gaziano, Heriot, Kirsanow and Taylor. Vice Chair Thernstrom
abstained, and Commissioner Yaki voted against. Vote tallies for each of the Commission’s
findings and recommendations, which make up Part B of the report, are noted therein,

Q?mi sione@ﬂ
Jerald A. ew@l\dé, yﬂU/

Chairman
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Executive Summary 1

Executive Summary

The Commission held a briefing entitled, “Encouraging Minority Students to Pursue Science,
Technology, Engineering and Math Careers.” In particular, the Commission examined why
minority college students who begin their college studies intending to major in science,
technology, engineering or math (STEM) leave these disciplines in disproportionate numbers
before graduation.

Experts appearing before the Commission were Professor Richard Sander of the University
of California at Los Angeles (UCLA) Law School; Dr. Richard Tapia, Maxfield-Oshman
Professor in Engineering at Rice University; Dr. Rogers Elliott, Professor Emeritus of
Psychological and Brain Sciences at Dartmouth College; Dr. Thomas Fortmann,
Massachusetts Board of Elementary and Secondary Education; and Ms. Robin Willner, Vice
President of Global Community Initiatives at IBM Corporation.

Of particular interest to the Commission on this occasion was the “mismatch hypothesis.”
The mismatch hypothesis holds that students whose academic credentials are significantly
different from the average student in the class may learn less than they would have learned in
a class in which their academic credentials “matched” those of the average student. Mismatch
may be positive or negative. Students who are positively mismatched — that is, their academic
credentials significantly exceed those of their peers — may not be sufficiently challenged by
the material. As a result, they may become bored or disengaged. Students who are negatively
mismatched — that is, their academic credentials are significantly below those of their peers —
may feel overwhelmed by the speed at which difficult material is being taught. They may get
lost — even though they could have mastered the material had it only been taught at a slower
rate.

Under this hypothesis, aggressive affirmative action or any admissions decision for largely
nonacademic reasons can lead to negative mismatch for any student, including
underrepresented minorities." Well-meaning efforts to benefit these students can, if the
mismatch hypothesis is correct, cause these students to drop out of STEM programs in
disproportionate numbers. The result is fewer, not more, minority physicians, scientists, and
engineers.

In this briefing, the term “mismatch” did not include the admission of students with small
academic deficits who, with the kind of support offered by the colleges and universities they
attend, would remain interested in STEM and able to successfully complete a program.

There was substantial agreement among the witnesses. None disputed the evidence that
blacks and Hispanics are at least as likely to express interest in STEM majors as whites prior

EEINT3

' The terms “minority,” “non-Asian minority,” and “underrepresented minority” refer to the same group and
were used interchangeably by the panelists.
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to attending college. None disputed the evidence that blacks and Hispanics abandon their
STEM ambitions in greater proportions than do whites and Asians.

Two witnesses, Dr. Sander and Dr. Elliott, each presented an empirical study that supported
the mismatch hypothesis at the undergraduate level. None of the other witnesses disputed
either study. Indeed, to one extent or another, they all agreed on the peril that results when a
minority student, usually unknowingly, accepts an offer of admission at a college or
university at which he or she is mismatched. All the witnesses agreed that prospective
students should be informed that his or her academic credentials are substantially below the
average at a particular school. Students could then make an informed decision about which
school to attend.

No one took the position that the elimination of mismatch in admissions would eliminate the
disparities in average STEM credentials upon completion of high school between black and
Hispanics students on the one hand and white and Asian students on the other. Mismatch is
simply a piece of the puzzle at the college level.

Rather than highlight mismatch, Dr. Fortmann emphasized the difficulty of attracting
competent STEM teachers to K-12 schools, which he blamed for inadequate college
preparation. Dr. Tapia conceded that the data on mismatch presented by Dr. Sander and Dr.
Elliott “are entirely credible to me because they reflect what I have seen at Rice.” While he
stated that he did “not dispute the data,” he took issue with what he perceived to be the
conclusions they drew from it and advocated instead strong support and mentoring programs
at the graduate level. He emphasized the need for “an equitable presence” of minorities at top
research university graduate programs in STEM, where minority faculty members can serve
as both role models and mentors.

Ms. Willner discussed a report entitled, “Out Before the Game Begins: Hispanic Leaders
Talk About What’s Needed to Bring More Hispanic Youngsters into Science, Technology
and Math Professions,” sponsored by IBM.

Based on this testimony, the Commission made the following findings and recommendations:
(Please see next page).
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Findings and Recommendations

Findings

1.) Science, technology, engineering, and mathematics (STEM) graduates are important to
the U.S. economy because they enable the United States to maintain its preeminence in
STEM fields. [Approved (7-0): Chairman Reynolds, Vice Chair Thernstrom, Commissioners
Gaziano, Heriot, Kirsanow, Taylor, and Yaki voted in favor.]

2.) Black and Hispanic high school seniors exhibit about the same degree of interest in
pursuing STEM careers as white students (Asian students are still more interested). But
despite these initially high levels of interest, black and Hispanic students are less likely to
major in or obtain a doctoral degree in STEM disciplines than are whites and Asians.
[Approved 4-2-1: Chairman Reynolds and Commissioners Gaziano, Heriot, and Kirsanow
voted in favor; Vice Chair Thernstrom and Commissioner Yaki voted against; Commissioner
Taylor abstained. ]

3.) Data presented to the Commission showed that success in a STEM major depends both on
the student’s absolute entering academic credentials and on the student’s entering academic
credentials relative to other students in the class. When a student is in a class in which his or
her entry credentials are significantly different from the median student, the student is
“mismatched” for that class. This mismatch causes a loss of learning, either because the
positively mismatched student is not challenged by the material or because the negatively
mismatched student feels overwhelmed by the speed at which the material is being taught.
[Approved 4-1-2: Chairman Reynolds and Commissioners Gaziano, Heriot, and Kirsanow
voted in favor; Commissioner Yaki voted against; Vice Chair Thernstrom and Commissioner
Taylor abstained.]

4.) Data presented to the Commission indicated that racial or ethnic discrimination in college
was not a substantial factor in black and Hispanic college students’ disproportionate attrition
from STEM majors. The evidence showed that when black and white students have the same
academic index scores, black students are more likely than white students to receive a STEM
degree. [Approved 4-0-3: Chairman Reynolds and Commissioners Gaziano, Heriot and
Kirsanow voted in favor; Vice Chair Thernstrom and Commissioners Taylor and Yaki
abstained. ]

5.) The practice of racial and ethnic preferences is one way in which black and Hispanic
students may be admitted to a college or university at which their entering academic
credentials are significantly lower than those of their peers. When top tier colleges and
universities use racial and ethnic preferences to recruit and admit minority students with
academic credentials that are significantly below their median — but match the median of
lower tier colleges — the resulting mismatch at the top tier institutions has a cascading effect
through many lower tiers as each tier engages in racial and ethnic preferences to recruit and
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admit black and Hispanic students who do not match the mean in its respective tier.
Although the consequence of this cascading mismatch is not the principal reason for the
current disparities between blacks and Hispanics and whites and Asians in STEM (see
Finding 3 regarding absolute credentials), it is a significant reason. There are fewer black
and Hispanic physicians, scientists and engineers today than there would have been if
colleges and universities had not recruited and admitted black and Hispanic students with
significantly lower academic credentials than their average student. [Approved 4-1-2:
Chairman Reynolds and Commissioners Gaziano, Heriot, and Kirsanow voted in favor;
Commissioner Yaki voted against; Vice Chair Thernstrom and Commissioner Taylor
abstained. |

6.) The high STEM-major attrition rate of students with credentials deficits indicates that
many students and their parents may be unaware of the significance of mismatch for
students’ success in STEM fields because of the lack of institutional transparency. [Approved
4-1-2: Chairman Reynolds and Commissioners Gaziano, Heriot and Taylor voted in favor;
Commissioner Yaki voted against; Vice Chair Thernstrom and Commissioner Kirsanow
abstained. |

7.) One panelist indicated that some graduate schools that have intensive support programs
have been successful in ameliorating the effects of a moderate degree of mismatch.
[Approved 4-1-2: Chairman Reynolds and Commissioners Gaziano, Heriot and Kirsanow
voted in favor; Commissioner Yaki voted against; Vice Chair Thernstrom and Commissioner
Taylor abstained.]

Recommendations

1.) A selective college or university should not admit any student with a large deficit in
academic credentials relative to its median student without fully informing the student of the
impact this deficit could have. Such deficits place students at a high risk of failure.
[Approved 5-3: Chairman Reynolds and Commissioners Gaziano, Heriot, Kirsanow and
Taylor voted in favor; Vice Chair Thernstrom and Commissioners Melendez and Yaki voted
against. ]

2.) In addition to providing other appropriate support and advice to students interested in
STEM majors and careers, high school guidance counselors should advise these students
about the significant impact of large deficits in academic credentials on college performance.
[Approved 5-3: Chairman Reynolds and Commissioners Gaziano, Heriot, Kirsanow and
Taylor voted in favor; Vice Chair Thernstrom and Commissioners Melendez and Yaki voted
against.]

3.) Each individual student's right to decide which school to attend -- based on the best
available evidence and with help from parents and advisors -- should be respected. To aid
students with the decision-making process, schools with STEM programs should disclose to
all admitted students their projected college grade point averages (and the range of error).
Schools should also disclose to interested students the school's track record for graduating
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students with similar academic indices in STEM majors. [Approved 4-3-1: Chairman
Reynolds and Commissioners Gaziano, Heriot and Taylor voted in favor; Vice Chair
Thernstrom and Commissioners Melendez and Yaki voted against; Commissioner Kirsanow
abstained. |

4.) Well-designed academic support programs can sometimes help students with modest
deficits in credentials to succeed in STEM programs. Schools should study and implement
the best practices employed by successful academic support programs. Schools should also
routinely disclose information about academic support services to all admitted students.
[Approved 5-3: Chairman Reynolds and Commissioners Gaziano, Heriot, Kirsanow and
Taylor voted in favor; Vice Chair Thernstrom and Commissioners Melendez and Yaki voted
against.]

5.) K-12 schools should recruit qualified math and science teachers using, if necessary, pay
adjustments and incentives. [Approved 7-0: Chairman Reynolds, Vice Chair Thernstrom,
and Commissioners Gaziano, Heriot, Kirsanow, Taylor and Yaki voted in favor;
Commissioner Melendez did not participate in the vote.]
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Summary of Proceedings

Richard Sander

Professor Richard Sander” has both a Ph.D. in economics and a JD, and is a professor at
UCLA Law School where he conducts empirical research on social policy. He began by
discussing the different underrepresentation rates among major racial groups with respect to
earning an undergraduate or doctoral degree in general education and in STEM disciplines.’
His data analysis® indicated that black students were less likely than white students to earn a
bachelor’s degree of any kind or a doctorate, relative to their proportion of the general
population. Professor Sander stated that underrepresentation in science is even more
disproportionate: blacks are 36 percent as likely as whites to earn a bachelor’s degree in
science, 15 percent as likely to earn a doctorate in science, and 8 percent as likely to earn a
non-biological science doctorate. He said that underrepresentation among Hispanics was
similar to that of African-Americans with respect to undergraduate and graduate degrees, but
that Asians were overrepresented in science relative to their population numbers. He added
that within a science degree population, however, Hispanics are better represented relative to
their concentrations in other disciplines.

Professor Sander set out four hypotheses to explain STEM underrepresentation among non-
Asian minority students (slide 3):
e Black and Hispanic students are less interested in science than whites and Asians
(Hypothesis 1);
e Black and Hispanic students have lower achievement levels and credentials by the
time they finish high school, which affects their subsequent success rate (Hypothesis
2);
e Minority students have worse outcomes because of factors such as discrimination or
inadequate support (Hypothesis 3); and
e Many capable minority students go into science but struggle or leave those disciplines
because of mismatch. Professor Sander defined “mismatch” as any loss of learning
that occurs because of a disparity between the credentials of a student and the median
credentials of his classmates in a learning environment (Hypothesis 4).” Such
disparities can be the result of admissions policies that emphasize affirmative action.

2 STEM Briefing Tr. (hereinafter Tr.) at 11-23. Professor Sander stated that he was presenting preliminary
research, subject to revision, based on data obtained in July 2008 from the University of California, Office of the
President. Dr. Sander stated that he was collaborating with several other scholars in a study of science mismatch
in the University of California system that he hoped would be completed in 2009. During his testimony, he
referred to projected images (slides 1-20) which can be found at the end of this summary.

? Please refer to slide 2; slide 1 is a title page. Subsequent references to slides will appear in the text.

* His data interpretation showed relative proportions of general and science degrees earned by college-aged
students of different races compared to a white norm set at 100. This data interpretation showed that black
students were 56 percent as likely to earn a BA of any kind, and 43 percent as likely to earn a Ph.D.

> According to Dr. Sander, “positive mismatch” occurs when a student is not challenged, since the student can
learn more and at a faster rate than his classmates; “negative mismatch” occurs when a student falls behind or
feels overwhelmed because of the speed or complexity with which material is presented.
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Professor Sander found evidence to support both Hypothesis 2 and Hypothesis 4. On the
other hand, the evidence he presented contradicted Hypothesis 1 and Hypothesis 3.

Professor Sander presented data from several studies that showed black and Hispanic high
school seniors are at least as interested in becoming science majors as whites. Based on this
research, Sander argued that Hypothesis 1 (black and Hispanic students are simply less
interested in science careers) is unsupported (slides 4, 5).

By contrast, Professor Sander found that his data supported Hypothesis 2 (black and Hispanic
high school graduates have lower achievement levels and credentials that affect their STEM
success rate) and was probably the major explanation for both their lower graduation rates in
general and higher attrition rates in science in particular (slide 6).

Professor Sander explained that a widely-read book on affirmative action, The Shape of the
River,® by William Bowen and Derek Bok, has somewhat obscured the relationship between
entering academic credentials and academic success. In that book, Bowen and Bok presented
evidence that at elite schools, SAT scores are not a good predictor of the likelithood of
graduation and that graduation rates are high from these schools regardless of SAT scores.’
Sander stated that any conclusion that SAT scores don’t matter to academic success or to
graduation rates in general is fundamentally wrong and has not held up to further research.

To illustrate the relationship between entering academic credentials and academic success, he
offered an analysis of data obtained from the University of Michigan on several thousand
undergraduates who matriculated in 1999. This database made use of an “academic index”
assigned to each student by the University of Michigan, which took into consideration both
standardized test scores and high school record. Grouping students into three cohorts based
on whether they had received a large preference, a moderate preference, or no apparent
preference, Sander found that black students who received a large preference had a four-year
graduation rate of 21 percent, compared to a 73 percent four-year graduation rate for black
students who received no preference (slide 10). A broadly similar pattern held for whites. He
also offered data from the National Longitudinal Survey of Freshmen, which showed that
students, both black and white, with higher academic credentials have higher four-year
graduation rates than those with lower academic credentials (slide 11). Both sets of data
showed also that blacks with high credentials had a higher four-year graduation rate than
whites with similar credentials.

Professor Sander attempted to demonstrate that what is true for graduation rates also holds
for concentration in the sciences: high credentials are important. He observed that for the

¢ William Bowen & Derek Bok, The Shape of the River, (Princeton University Press 2000).

" Bowen and Bok looked only at elite schools and only at SAT scores, not at other academic credentials like
high school grades. At some schools, students with SAT scores above the school’s median may tend to have
lower high school grades than the average student’s and vice versa; indeed this may account for why the student
is attending that school and not a more (or less) competitive one. As a consequence, efforts to show how well
SAT scores predict academic success that do not control for high school grades will obscure rather than reveal
an important relationship.
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1999 Michigan entering students, 5 percent of blacks who received substantial preferences
ended up majoring in science or engineering, compared with 43 percent of blacks who
received no preference (slide 9). His analysis revealed that whites displayed a similar pattern:
4 percent of those who received a large preference ended up majoring in science or
engineering, versus 33 percent who received no preference. As with graduation, Dr. Sander
stated that blacks with high academic credentials were more likely to major in science or
engineering than were whites with the same credentials. He determined that this not only
supported Hypothesis 2 (credential levels have a significant impact in producing science
graduates), but contradicted Hypothesis 3 (discrimination and inadequate academic support
undermine black and Hispanic academic performance). If high-credential blacks are more
likely to major in and graduate from science programs than high-credential whites at
Michigan, then Dr. Sander did not think it likely that discrimination plays a meaningful role
in STEM attrition.® He stated that the problem is that blacks (and to a lesser extent,
Hispanics) are far more clustered in the lower-index/high-preference ranges at Michigan than
are whites and Asians.

To examine Hypothesis 4 (the effect of “mismatch” on minority success in science), Dr.
Sander turned to his analysis of a large data set that he obtained from the University of
California, Office of the President (UCOP), that covered nearly a half-million UC students
from 1992 through 2006 (slide 13). He stated that to test mismatch, one must compare
students with similar credentials who are attending institutions with different degrees of
admissions selectivity (slide 12). He stated, for example, that a student with solid but not
outstanding credentials might be close to the student median at UC Santa Barbara, but be
able to attend UC Berkeley only with the benefit of a significant preference, and thus be
potentially affected by mismatch (slide 13). He believed that the UCOP data set makes it
possible to compare many thousands of similar students in different academic settings.

Dr. Sander said that his preliminary analysis of the UCOP data strongly supports his
mismatch hypothesis (slides 14—19). When he compared students at Berkeley and UCLA
whose credentials were substantially lower than the median with similar students attending
other UC campuses, the students at less selective campuses had much higher probabilities of
graduating with a science degree, often double the science graduation rate of such students at
Berkeley and UCLA. He said this held true whether or not one limited the analysis to
students intending to major in science in college, or if one considered only underrepresented
minority students or all students with potential mismatch at Berkeley or UCLA. It also held
true at several different time periods.

Dr. Sander also compared students at UCLA and Berkeley whose credentials were equal to
or stronger than their median classmates with similar students at other campuses. Since these
students would not be mismatched at UCLA or Berkeley, mismatch theory would predict that
they would not be at any disadvantage at those schools. Dr. Sander’s data (slide 19) found

¥ Dr. Sander noted that in slide 10’s data set, blacks (and to a lesser extent, Hispanics) are far more clustered in
the lower-index/high-preference ranges at Michigan than are whites and Asians, meaning that conclusions as to
high-preference white rates are based on relatively few data points.
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that these students had higher science graduation rates at Berkeley and UCLA than the
average rate for the median students at the other six UC campuses.

Professor Sander also reported on data from the Collegiate Learning Assessment study,’
which attempts to measure student learning at nearly 200 American colleges (slide 20). He
examined cross-section data on factors influencing whether a student was a math major,
including as independent variables student credentials, “mismatch” (measured by the gap
between a student’s credentials and the average credentials of his peers at that college), race,
and gender. His analysis found that the degree of mismatch between student and school was
the strongest (and very negative) predictor of seniors choosing to major in math; credentials
were also strongly predictive, while neither sex nor race predicted pursuit of a math degree.
He viewed this, too, as supporting hypotheses two and four (the role of credentials and
mismatch) and as cutting against hypotheses one and three (student interest and
discrimination).

(Note: Professor Sander’s slides begin on the following page.)

? See http://www.ssrc.org/press/cla-study (accessed Apr. 6, 2009).
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Slide 1

Slide 2

Does the “Mismatch Effect” Reduce
the Ranks of Minority Scientists?

A Presentation to the
US Civil Rights Commission
September 12, 2008
Dr. Richard Sander, UCLA

How Significant Is the
Racial Gap in Science?

Freq Rel

to Pop White Black | Hispanic| Asian
Gen Pop 100 100 100 100
BA 100 56 33 128
Ph.D. 100 43 21 130
BA 100 36 41 454
Science

Ph.D. 100 15 26 703

Science
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Slide 3

Four Possible Hypotheses

* Hypothesis 1: Black and Hispanic students are less
interested in science than whites and Asians.

* Hypothesis 2: Lower achievement and credentials for Blacks
and Hispanics by the time of high school graduation translates
to lower success rates in science during and after college.

* Hypothesis 3: Minority college students studying science have
worse outcomes than similar white and Asian students,
because of factors like discrimination.

* Hypothesis 4: Many talented minorities interested in science
are admitted through preferences into colleges where their
credentials are much lower than those of their classmates.
This “mismatch” causes them to struggle in science classes
and either leave science or leave college.

Slide 4
Hypothesis One: Are minorities
less interested in science?

* The evidence is consistent and overwhelming that Black
and Hispanic high school seniors are slightly more
interested in a science career than are whites. (Asians
are still more interested, by a substantial margin.)

* When credentials are taken into account, the higher level
of Black and Hispanic interest is even more pronounced.
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Slide 5

Slide 6

13

Comparison Group

Proportion of students of each race intending to
major in science

White Black l Hispanic | Asian
University of California —
Average 34.7% 37.5% 52.6%
University of Califorma-
2004-2006 37.3% 40.5% 57.1%
HERI-CIRP data (Astin
etal) 27.3% 34.2% 35.7% 52.6%
Rogers Elliott data (4
elite institutions) 41.4% 44 2% 44 0% 55.0%

Hypothesis Two: Do achievement levels
through high school shape
later success in science?

Yes, very much so.

There’s a mythology that’s been fostered by many

defenders of affirmative action that credentials have little
or no impact upon success in college. What matters is

not one’s preparation going in, but which college one
attends. Hence, preferences are crucial.

This was a core proposition advanced by Bowen & Bok

in The Shape of the River.
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Slide 7 Graduation Rates, by Combined SAT Score and Race, 1989
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Slide 8
Graduation Rates, by Combined SAT Scores,
Actual and Adjusted, 1989
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Slide 9

Slide
10

15

Proportion of Students Majoring in Science
by Index Band at the University of Michigan

5%
40% A
35% A
30% A

%Majoring in 25% 4
Hard Science

20% 1 @Black
:ZZ ' ®\White
5% 1
0% =
<660 660-819 820+
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Slide
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Hypotheses Three and Four

+ From my preliminary examinations of the data, it seems
likely that “credential gaps” that exist at the end of high
school account for 60-75% of the “science achievement
gap between Blacks and Hispanics, on the one hand,
and whites on the other.

» To oversimplify, a central question is whether the rest of
the gap is due to poor treatment of minorities in college
or to the “mismatch” effects resulting from preferences.

* To test this, we want to compare similar students who
experience different levels of mismatch, and we want to
compare outcomes that control for race, mismatch, and
credentials.
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The University of California data

* In the past six weeks, Project Seaphe has obtained an
enormous volume of data from the UC system, covering
the period 1992-2006 across eight UC campuses,
ranging from the very elite (Berkeley and UCLA) to very
good but non-elite schools (Riverside and UC Santa
Cruz). Itis possible to examine college outcomes — in
particular, the outcome of getting a BA in science — by
comparing students who are heavily “mismatched” at
Berkeley with similar students who attend other UC
campuses. These students will be substantially
mismatched at UCLA, but only moderately mismatched
at other campuses.

Predicted Probability of Getting Science BA
(other covariates fixed at mean)
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Underrepresented minorities entered in 92-94 (Data: UCOP)
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Slide Predicted Probability of Getting Science BA
15 (other covariates fixed at mean)
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% of Entering Science Freshmen Getting Science Degrees,
based on "Mismatch" at Berkeley, 97-99
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% of Entering Science Freshmen Getting Science Degrees,
based on "Positive Mismatch™" at Berkeley
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An analysis with CLA data
Examining Predictors of Being a Math Major
As A College Senior

Variable Standardized | Significance
Coefficient Level
Intercept n/a <.0001
SAT .19 <.0001
Mismatch -.25 <.0001
Gender -.03 41
Black .006 91
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Richard Tapia

Dr. Richard Tapia,'® Rice University Professor of Engineering and Director of the Rice
Center for Excellence and Equity in Education, stated that under his leadership, Rice
University has produced what he believes is likely the largest number of underrepresented-
minority math, science, and engineering doctoral graduates in the country. Unlike the
testimony of Dr. Sander and Dr. Elliott, Dr. Tapia’s testimony centered on graduate, rather
than undergraduate, education. He noted that Rice University is a highly competitive top
research university.

Dr. Tapia recounted his personal history as an underrepresented minority whose parents
came to the United States from Mexico, and his early education at a below-average high
school in Los Angeles where he was not counseled to attend college despite his mathematical
talent. He praised math teachers at the community college he attended for directing him to
UCLA, where he earned a doctorate in math. He described his achievements, such as being
the first native-born Hispanic elected to the National Academy of Engineering, first minority
mathematician promoted to the rank of University Professor, and an appointee to the
National Science Board under President Clinton. Dr. Tapia also cited minority STEM
graduates who have gone on to distinguished careers."’

He stated that the STEM disciplines are a fundamental asset to national economies, and that
the United States leads the world in STEM higher education, producing STEM leaders for
most of the world’s industrial nations. He stated that top research universities choose faculty
with doctorates from top research universities, and that professors with doctorates from
minority-serving or less prestigious schools are not considered for faculty positions in top
schools.

Dr. Tapia did not dispute Dr. Sander’s and Dr. Elliott’s data supporting the mismatch
theory.'? He did state, however, that in his view, minority students and faculty must have an
“equitable presence” at top research universities to serve as role models and mentors. He
asserted that including the larger number of Ph.D.s from lesser universities in data showing
total numbers of minority STEM graduates would perpetuate the stereotype that minorities
receive inferior STEM education. He said the proper form of affirmative action is ensuring
that very capable students are not excluded by an overly rigid use of standardized test scores.
In his program, he applies a cutoff score, both to exclude those who have little chance of
succeeding and to include those who may be on the threshold but will succeed with good
mentoring. He stated that applicants with combined math-verbal scores of 1400 or above are
well able to succeed, and he does not base admissions judgments on scores that are at or
above that level. With regard to cutoff scores, Dr. Tapia agreed with Dr. Sander that there is

" Tr. at 23-24.

' See Dr. Tapia’s statement in the “Statements” section.

' In his written statement, Dr. Tapia stated: “The mismatch theorists have focused light on a huge problem that
I have been fighting at Rice for 20 years. The data they present are entirely credible to me because they reflect
what I have seen at Rice. So I do not dispute the data. It is the recommendations they make based upon the data
that are terribly flawed.” See Tapia Statement below at page 35 of this report.
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much more predictive information at the lower ranges of SAT scores than there is at the top,
meaning that someone with combined math-verbal scores below 800 will probably not be
successful in any STEM discipline. He stated that each year his program rejects several
applicants with perfect 1600 SAT scores because test scores are not enough to predict
success.

Dr. Tapia claimed success in graduate student retention by providing peer/faculty mentoring
and community-building, eliminating deficiencies in preparation, and combating minority
students’ perceptions of isolation, which he considers the chief problem in many cases.

At the same time, he agreed that admission without retention is of negative value."
Moreover, he conceded that most efforts to increase minority presence in STEM graduate
programs and faculties have not been effective.

He nevertheless stated that bringing a minority-serving school up to the level of Rice is not as
realistic as creating retention programs at Rice that would have the same retention success
rate as those at the minority-serving institutions. Dr. Tapia stated that a student with lower
STEM grades from a top research school is stronger than a student with top grades from a
minority-serving school. He concluded his remarks by emphasizing that “treating everyone
the same is not good enough,”'* and “if we leave schools alone and don’t fix them, then the
disaster that is happening will continue.”"

Rogers Elliott

Dr. Rogers Elliott,'® Emeritus Professor of Psychological and Brain Sciences at Dartmouth
College, stated that his data supported Dr. Sander’s findings concerning mismatch (Dr.
Elliott noted that his analysis and data published in 1996 formed an early instance of what
Dr. Sander termed “the mismatch hypothesis.”'’) and that race preferences in admissions
were harming the aspirations of some black students seeking to be scientists. He asserted that
the differences are largest at the most selective universities because of their high admissions
standards (two standard deviations above average in developed ability), which some
minorities, especially some black students, fail to meet.

Dr. Elliott described his research among 5,300 students in four Ivy League schools between
1988 and 1992."® He reported that the black versus white/Asian gap in SAT scores has
actually widened since 1988, and is now about 209 points. His data included the students’
high school and college transcripts, and SAT scores. The results (slide 1) showed that an

" Tr. at 28.

" Tr. at 34.

1% See http://www.caam.rice.edu/~rat/cv/minority/mismatch_theory statement 2008-09-12.htm (accessed Jan.
8,2009).

' Tr. at 34-43.

17 Rogers Elliott, A. Christopher Strenta, Russell Adair, Michael Matier and Jannah Scott, “The Role of
Ethnicity in Choosing and Leaving Science in Highly Selective Institutions,” 37 Res. in Higher Ed. No. 6 at
681-709 (1996).

18 Dartmouth College; Brown, Cornell, and Yale universities. Tr. at 39.
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equal portion (about 43 or 44 percent) of incoming students of the three major racial/ethnic
groups (with whites and Asians combined as one group) intended to major in science, but
that the science persistence rates were considerably lower for Hispanics and blacks: 34
percent for blacks and 56 percent for Hispanics, versus 62 percent for the white/Asian
group.'” These data showed that the average incoming SAT math score for whites and
combined white/Asian groups interested in science majors was 715 (the 50th percentile of all
incoming students); the average SAT math score for Hispanics was in the 16th percentile,
and the average SAT math score for blacks was in the 4th percentile of the white/Asian
distribution, a difficult competitive position.”” A general college preparedness score called
the academic index, which consists of high school grades and rank, and achievement and
SAT test scores, showed similar percentiles for the racial groups in Dr. Elliott’s data.

Dr. Elliott emphasized that because science knowledge is hierarchical (meaning that a
student must understand material in one course before advancing to the next) students who
arrived unprepared for the level and pace of work at the highly selective schools in his study
were unable to advance successfully through the course sequence compared to the 90 percent
of students who were well prepared. His data showed that science grades broken down by
SAT math scores reflect this.' More specifically, 90 percent of science majors had SAT
math scores of 650 or better; of that group, 80 percent were white or Asian students. Only 25
percent of black students in the four Ivy League schools reached that score. Since the score
of 650 appeared to be a break point in the function describing the relation between SAT math
scores and the probability of majoring in science (slide 2), blacks were clearly at a
disadvantage.

Dr. Elliott’s STEM retention data for white/Asian students was 63 percent, 56 percent for
Hispanic students (Dr. Elliott viewed this figure as quite good), and 34 percent for black
students. He stated that for the year 2008, SAT math score data indicate that only about
3,200* black students in the country reached 650, a number he viewed as problematic for
STEM recruitment to elite research institutions. He contrasted the 50 percent chance that
someone in the top third of SAT math scores in a very selective school would get one of the
science degrees awarded, with the 15 percent chance that a student in the bottom third would
get a science degree. At a less selective institution, a student with an SAT score that would

1 Students who dropped out of science programs did not usually drop out of school; they may have switched to
other majors.

2 Dr. Elliott’s data as presented to the Commission in three slides, showed an entering average Hispanic SAT
math score of 653 and an entering average score for black students of 607. The slides are reproduced
immediately after this summary.

*! For a more detailed explanation, please see the attached statement of Dr. Elliott, also available at
http://www.seaphe.org/pdf/elliott-ethnicity.pdf (accessed Jan. 8, 2009).

*2 Dr. Elliott submitted corrections by communications dated April 1, 2009 and July 7, 2009. SAT score data for
2008 show that black students who scored at or above 650 on the SAT math section were at the 98th percentile
of black SAT-takers that year. See

http://professionals.collegeboard.com/profdownload/sat percentile ranks 2008 cr m w_gender ethnic_group
s.pdf (accessed Feb. 20, 2009).
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be relatively low for a very selective institution would increase his chances of getting a
science degree.” (slide 3).

Dr. Elliott acknowledged the value of a degree from a top school.* He stated that he did not
know how to address this dilemma, other than to point out that it is probably better for an
aspiring black scientist to go to a school where he or she could get a science degree than to
suffer the consequences of relative unpreparedness in a school where he or she was
overmatched.

Dr. Elliott’s slides are reproduced below.

Slide 1

Table 2, Revised and Simplified
Preadmission and College Performance Measures for Students Initially Interested In

Science

Measures White/Asian Hispanic (N-95) Black (N=157)

| (N=1782) y

™ | Percentile [ M | Percentile | M | Percentile
A. Preadmissions
% initial 43.3 44.0 44.2
interest
Number HS 9.95 50 9.58 38 9.47 -35
Science
Courses
HS Science 3.76 50 3.62. 33 3.44 15
Grades
HS Other 3.68 50 3.51 38 3.46 34
Grades
SATM 715 50 653 16 607 4
SATV 626 S50 563 20 541 13
SATII, ACH |[678 50 630 23 573 6
Academic 207.2 50 193.7 15 182.4 4
Index
B. College Performance
Science 2.98 50 2.46 23 2.21 14
Grades .
Other Grades | 3.23 50 2.97 32 2.85 24
% Science 62.3 55.8 338
Majors
% 4.1 10.5 14.6
Termination ]

Note. = “Percentile’ refers-to the place on the White/Asian distribution of the average
member of each group

 Dr. Elliott referred during his testimony to three slides on view during his briefing testimony. This is labeled
“Slide 3” in this Commission report. This table can also be found at page 701 of that article and is entitled,
“Table 4. Percentage of Earned Degrees in the Natural Sciences as a Function of Terciles of the SATM
Distribution in 11 Institutions.”

* Dr. Elliott noted that the biggest undergraduate science degree-granting schools for blacks in this country
were not considered prestigious.
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Slide 2 (Figures for four Ivy League schools)

ETHNICITY IN CHOOSING AND LEAVING SCIENCE
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FIG. 2. Probability of majoring in science given a particular SATM score.
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Slide 3
Tercile 1 Tercile 2 Tercile 3
Institution % Degrees SATM % Degrees SATM % Degrees SATM
Institution A 53.4 753 31.2 674 15.4 581
Institution B 57.3 729 29.8 656 12.9 546
Institution C 45.6 697 34.7 631 19.7 547
Institution D 53.6 697 31.4 626 15.0 534
Institution E 51.0 696 34.7 624 14.4 534
Institution F 57.3 688 24.0 601 18.8 494
Institution G 62.1 678 22.6 583 15.4 485
Institution H 49.0 663 32.4 573 18.6 492
Institution | 51.8 633 27.3 551 20.8 479
Institution J 54.9 591 33.9 514 11.2 431
Institution K 55.0 569 27 1 472 17.8 407
Medians 53.6 31.4 15.4

Note : Percentages indicate the proportion of natural science degrees awarded to
students as a function of terciles of the SATM score distribution. SATM numbers are
mean scores for each tercile, which vary depending on the selectivity and general
level of developed ability that characterizes an institution. SATM is the score on the
mathematical reasoning section of the Scholastic Assessment Test.

Thomas Fortmann

Dr. Thomas Fortmann,”® who has an undergraduate degree in physics from Stanford and a
doctorate in electrical engineering from MIT, provided a teacher’s view of the two questions
posed by the Commission’s briefing topic: 1) why minority students disproportionately leave
STEM disciplines, and 2) whether better matching between student and school means that
more are likely to succeed.

His answer to the first question was that anyone who arrives in college with inadequate
STEM preparation will have difficulty finishing a science major, and that certain minorities
frequently have not had adequate K-12 science and math preparation. He described the
cumulative nature of math knowledge, which requires that students master information in
sequence.

He recounted his efforts to improve STEM teaching by founding an institute to train
elementary school teachers in mathematics content. He stated that attempts by programs such
as Massachusetts’s STEM Pipeline Initiative?® which attempts to prepare more K-12 students
for further STEM study, are well-intentioned, but do not address the root cause of the
problem. He offered as an example a simple fractions question given to fifth- and sixth-grade

> Tr. at 43-52.
% See http://www.massachusetts.edu/stem (accessed Apr. 3, 2009).
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math teachers, only 24 percent of whom could answer it correctly.”” He stated that
Massachusetts will initiate an elementary teacher qualifying test and require college math
courses to address this problem by the spring of 2009. Dr. Fortmann said that teacher quality
is the most important underlying factor in student math achievement, and that math content
knowledge among teachers in urban minority schools is very low.

Dr. Fortmann’s view of affirmative action is that, in the absence of sustained remediation as
propounded by Dr. Tapia, it does not address the underlying math deficiencies in K-12
education. Dr. Fortmann thus agreed with Dr. Sander and Dr. Elliott that it will consequently
hinder some students’ STEM progress. Dr. Fortmann argued that it was worth putting the
limited resources available into increasing the pool of students able to enter STEM
disciplines, rather than just recruiting harder from the same pool. He also recounted a
statement by a dean of engineering at a major research state university that 50 percent of the
people entering engineering majors eventually switch majors because of inadequate math
preparation.*®

He recommended that the Commission investigate, as a civil rights issue, why so many
minority students graduate from high school with so little STEM preparation, i.e., why they
need affirmative action at all, and what policymakers can do about it. He believes that the
answers are, among other things, school choice; better teacher preparation and more
demanding math certification requirements; and differentiated pay scales and incentives. He
also mentioned collective bargaining, accountability, standards-based testing, and school
leadership as important issues.

Robin Willner

Ms. Robin Willner,*’ Vice President of Global Community Initiatives at IBM, testified that
changes in the global economy make it even more important that the U.S. provide the talent
and leadership it needs to remain competitive, and to this end, IBM has begun a STEM
program with Latino [Hispanic] students. Ms. Willner stated that other countries have
realized that their competitiveness relies on producing and keeping STEM talent. IBM’s view
is that all sources of talent from all economic and ethnic groups need to be tapped, since the
need for STEM graduates will grow by 50 percent, according to a U.S. Department of Labor
study. Ms. Willner observed that the U.S. is the only industrialized country that will increase
in population in the future, and that much of the growth will come from the Latino
community; however, this community currently makes up a very small percentage (1.5
percent) of STEM doctorates. She asserted that the high school dropout rates for Latinos
were twice that of blacks and three times that of whites.

Ms. Willner stated that commissioned research papers from Public Agenda, a nonprofit
research organization, showed that the Latino educational pipeline is virtually broken in all
subject areas, not just STEM, and that the major causes were poverty and lack of English

27 Tr. at 49.
2 Tr. at 47.
¥ Tr. at 52-62.
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language skills, role models, adequate parental involvement stemming from long work hours,
language barriers, lack of formal schooling, and cultural attitudes.

She related some of the actions taken by IBM, such as providing translation programming
software and early childhood reading programs, and described a joint meeting on Latino
STEM careers that IBM hosted for global companies such as Exxon Mobil, Lockheed
Martin, and AMD. The meeting produced four chief recommendations, the second of which
bears on the testimony of Dr. Sander and Dr. Elliott: 1) recruit, prepare, and retain qualified
STEM teachers, increase the number of second-career STEM teachers, and redesign existing
teacher preparation courses and certification; 2) reduce attrition in minority STEM graduates
by moving them to programs where they will succeed and also to make sure they can succeed
at the highest levels by providing appropriate mentoring, support services, and financial aid;
3) increase the popularity of STEM careers in the Latino community; and 4) increase the
Latino high school graduation rate by providing mentors, requiring performance standards of
both high school and student, and providing internships.
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Discussion

Vice Chair Thernstrom invited the panelists to respond to each other’s testimony before
opening the question period to Commissioners.*

Professor Sander began the discussion by summarizing the points of agreement among the
panelists, such as the academic credentials gap between racial groups by the end of high
school as the single biggest cause of the problems under discussion. He observed also that
Dr. Tapia and Dr. Fortmann believed that such gaps might be counteracted by good academic
support. Dr. Sander stated that most of the panelists did not deny that there was a mismatch
problem, but differed on methods of handling it. Dr. Sander also posited that the credentials
gap in large part was not caused solely by K-12 education, but by other environmental factors
unrelated to schooling, such as low birth weight, parenting practices, socioeconomic
differences, and reading habits. He also referred to studies®' that show that race does not
predict credential score gaps if such environmental factors are controlled. Dr. Sander
concluded that policymakers should look beyond race to seek out those who need help and
end racial preference programs, particularly in the most selective universities whose use of
race leads to preferences chiefly for upper-middle and upper-class applicants.

Dr. Fortmann agreed that socioeconomic factors were important, as were parenting practices,
and that K—12 education was not the sole cause of the credentials gap. He asserted, however,
that there were schools, many of them charter, that improved the educational outcomes for
students from disadvantaged backgrounds.*® Ms. Willner and Dr. Tapia agreed that such
schools could make a large difference. Dr. Tapia cited two viable K—12 programs in which
he was involved,”® and stated also that the practice of including all Hispanics in one group
was misleading, since educational outcomes differ among subcategories such as Mexican-
American, New York Puerto Rican, and Cuban, for example. He recounted coping methods
he used as a UCLA student that included taking a reduced course load, and improving his
performance in increments rather than all at once.

Commissioner Kirsanow asked the panelists, particularly Ms. Willner, whether minority
STEM graduates of historically black colleges and universities (HBCUs) were in fact
incompetent by private sector standards, and whether the private sector thought it was
important that their new hires come from elite schools such as Harvard, Stanford, and
Cornell.

O Tr. at 63-149.

3 See, e.g., Roland Fryer, Jr. and Steven Levitt, “The Black-White Test Score Gap Through Third Grade,”
NBER Working Paper Series, Working Paper 11049, National Bureau of Economic Research,
http://pricetheory.uchicago.edu/levitt/Papers/FryerLevitt2005.pdf (accessed on September 21, 2009); 8 Am.
Law Econ. Rev. 249-281 (2006).

32 Dr. Fortmann cited a case study of 15 schools in “It’s Being Done: Academic Success in Unexpected
Schools,” by Karin Chenoweth, published by Harvard Education Press (2007).

33 “Rising Above the Gathering Storm,” http://www.nap.edu/catalog.php?record id=11463 (accessed January
13, 2009).
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Dr. Tapia asserted that the HBCU STEM graduates were not incompetent, but insufficiently
prepared to be competitive with graduates from schools such as Rice. Also important, in Dr.
Tapia’s view, was recognizing that a degree from a highly selective school is necessary in
order to be hired as faculty at a similarly selective school. Part of the problem, he stated, was
that some HBCUs are wholly nonselective and are unable to enforce academic standards for
fear of failing too many students. Dr. Tapia questioned whether HBCUs were at a point
where they should reevaluate their role, since their original purpose resulted from segregation
and the nation’s colleges are no longer segregated.

Commissioner Kirsanow asked Ms. Willner to comment. She answered that the most
important qualification was the applicant’s knowledge and skill, not the reputation of the
school, but that more selective schools produced more highly skilled and creative graduates.
Vice Chair Thernstrom asked whether IBM had its own testing process for applicants. Ms.
Willner stated that it did, but that to some extent the company used the reputation of the
school as a proxy for such evaluation because of IBM’s familiarity with the schools’
programs.

Professor Sander addressed Commissioner Kirsanow’s question by differentiating between
mismatch in undergraduate and graduate STEM programs. Dr. Sander asserted that faculty
hires are dependent almost entirely on the graduate advisor and school attended, whereas the
science minority STEM dropout problem was an undergraduate problem that could be
alleviated by reducing the mismatch between student and school. He referred to social
science studies that showed HBCU graduates in both STEM and non-STEM majors who
perform well in college have slightly better outcomes over the years than students who
perform poorly at elite schools.

Commissioner Gaziano asked Dr. Tapia if he thought it was better to have one successful
STEM minority graduate from an elite school and a hundred STEM dropouts, or 100 STEM
doctorates at slightly lesser schools. Dr. Tapia answered that 100 successful STEM graduates
from lesser schools was a better outcome.

Commissioner Gaziano then asked how large a mismatch could be before it undermined
success. Dr. Tapia answered that the question should be why so many top math graduate
schools made no effort to retain capable minorities, particularly public universities. Dr.
Elliott answered that if the top schools reduced the degree of the mismatch of their minority
STEM admits by admitting only the top half of those currently admitted, then schools down
the selectivity index would have a greater number of properly matched minority STEM
students available to them. Such students would then be at the 30th percentile of
competitiveness within their schools, as compared to the fourth percentile. He acknowledged,
however, that schools that are less selective also have much less money with which to assist
students, and minority students often need such help. Dr. Elliott supported some degree of
affirmative action in public universities, but pointed out that at the graduate level, elite
schools take very high-level students and push them to meet extremely high standards. The
outcome is a high level of performance at such schools, which if lowered, would result in a
loss of the school’s reputation and elite status, and a loss in performance quality in their
programs.
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Dr. Tapia agreed with much of what Dr. Elliott had said concerning high levels of
performance in elite private schools, but stated that public universities had a moral obligation
to do more than just research using the highest performing students available regardless of
racial or ethnic imbalances.

Vice Chair Thernstrom asked what effect there would be on K-12 schools with ill-trained
teachers if colleges required uniform standards for every applicant; and whether such
standards would result in increased pressure on such K-12 schools because they would be
unable to ascribe blame to others.

Dr. Sander agreed that the mismatch effect is a problem for those students who receive the
largest preferences, while his data concerning those students who receive modest preferences
did not show a mismatch effect. He stated that socioeconomic preferences were less likely
than racial preferences to produce mismatch effects because those credential gaps were
smaller; economically disadvantaged students who persevered all the way to an elite school
generally displayed essential elements for success, such as determination and drive. Dr.
Sander also asserted that a student coming into a school at the 25th or 30th percentile in
terms of credentials instead of at the 5th or 10th percentile could use the resources of the elite
school more effectively.

Ms. Willner agreed with Dr. Tapia that the size of the preference (degree of mismatch) is
what determines a student’s success or failure in a STEM program. She stated that accepting
an applicant whose credentials are far below those of the other accepted candidates is
different from accepting a student at the top of the SAT scale (1400—1600) with some leeway
for modest differences from the median. She agreed with Dr. Tapia that someone at the lower
end of the SAT scale with a combined score of 800 would not succeed in a selective STEM
program. She also agreed with Dr. Tapia that public universities have an obligation to
provide effective support and interventions to students admitted to their programs, and that
IBM views as critically important the existence of a diverse group of STEM graduates
available to global companies. Dr. Tapia emphasized that it was important for potential
minority students to see faculty of their own ethnicity or race because that gave them a sense
that they were not alone, and that others of their ethnicity or race had succeeded.

Commissioner Gaziano asked Dr. Fortmann what minimum qualifications math teachers
should have; for example, whether second-career STEM professionals need further
certification to be able to teach in K—12 schools. Dr. Fortmann responded that Massachusetts
allows someone to obtain a provisional license for immediate entry into K-12 teaching, but
that requirements differ from district to district. He noted also that such teachers rarely enter
elementary or middle schools, so there is still a need to improve the qualifications of existing
K-8 teachers. Ms. Willner added that IBM offers its employees a teaching skills program that
facilitates the transition to K—12 STEM teaching, because knowing the content area is not
enough to become a good teacher. The program, called “Transition to Teaching,” helps
develop the other essential skills in teaching, and provides a paid leave of absence for student
teaching before the employee leaves IBM.
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Vice Chair Thernstrom observed that other programs also have been successful in placing
non-education majors into classrooms after very short preparation, such as the Teach for
America program. Ms. Willner agreed, but added that in her experience, most people who
participate in that program claim that the first year of teaching was unnecessarily difficult
because of inadequate preparation.

Dr. Fortmann agreed with Ms. Willner’s support of more extensive teaching preparation than
what is provided in the Teach for America program, but did not believe that an entire year of
education courses, or the onerous certification requirements in many states, was necessary.

Commissioner Kirsanow stated that the U.S. Supreme Court’s Grutter decision’ set limits on
a school’s use of racial or ethnic preferences of any size in admissions. He pointed out that
however important diverse points of view were in law schools for admissions purposes, and
thus arguably within the bounds of the Constitution, the same could hardly be said of physics
and math disciplines in which ethnic differences were irrelevant to the quantitative analysis
performed.

Dr. Tapia believed that an ethnically broad student and faculty community teaches white
students how to deal with people of different ethnicities and races. He also stated that such
experience in a broadened academic environment allowed students to build a multi-ethnic
academic community that would last throughout their lives. He added that, in his view, court
decisions had significantly cut back affirmative action programs, with the result that colleges
now recruited from abroad to the detriment of American minorities.

Professor Sander raised two points concerning the practical effects of race preferences. First,
he stated that the use of preferences may produce both positive and negative results, meaning
that preferences may combat negative stereotypes by the increased presence of minorities,
but may also reinforce negative stereotypes if the ability differences are large—on the order
of a two standard deviation gap. Second, he stated that large racial preferences further isolate
such students socially from normally admitted students, resulting in increased self-
segregation along racial lines. Professor Sander supported this statement by citing a recent
study posted on Duke University’s website by three economics professors at Duke
University.* He also reported results of his own study of study groups in law school, which
found that if there are large racial preferences, whites and Asians assume that the best
students to invite into their study groups will be whites and Asians rather than blacks and
Hispanics. He asserted that study groups are important in law school because they improve
students’ grade point averages, and that study groups composed only of minority students do
not improve grades.*®

3 See Grutter v. Bollinger, 539 U.S. 306 (2003).

33 Peter Arcidiacono, Shakeeb Khan, and Jacob Vigdor, “Representation versus Assimilation: How do
Preferences in College Admissions Affect Social Interactions?” November 5, 2007, available at
http://www.econ.duke.edu/~psarcidi/knewminisk.pdf (accessed Jan. 23, 2009).

*Tr.at 111-12.
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Vice Chair Thernstrom observed that Harvard undergraduate admissions does not give large
racial preferences, but that before the ban on preferences in California, the racial gaps at
Berkeley between underrepresented minorities and whites or Asians was enormous. The Vice
Chair also observed that the pool of high-SAT-score underrepresented minorities is small,
and absorbed by very few schools.

Commissioner Taylor said he found it disturbing that schools were not communicating
information about mismatch and its consequences to minority students and their families
before they determine which college to attend, and how much success they might achieve
relative to other students. He stated that a student needs to know what the range is at any
particular school and whether he or she is within that range; if the student is below that range,
no additional help from the school or anyone else will be sufficient. He emphasized that the
critical public policy perspective should focus on what will help the minority community to
do well.

Professor Sander articulated four policies to address Commissioner Taylor’s points that he
believed all the panelists would endorse. First, he recommended transparency, meaning that
African-American or other minority students ought to know before selecting a college what
the ultimate outcomes have been for students with their credentials. Commissioner Taylor
asked the panelists whether they would agree with Professor Sander’s first point, and they
replied affirmatively. Ms. Willner added that she thought the colleges also owed students
evidence demonstrating that they had given needed help to similar students in the past.
Commissioner Taylor endorsed this suggestion and pointed out that this information was no
different than providing prospective athletic students a coach’s track record of success. He
observed that policies of affirmative action had been more concerned with enrolling a target
number of black and Hispanic students than helping them make sound decisions about the
best colleges for them as individuals.

Professor Sander next suggested that colleges be held accountable to all prospective and
current students, meaning a) they disclose their record of retaining science majors to
graduation; b) they take responsibility for improving their record; c) they change their
admissions practices; or d) all of the above. His third suggestion was that college admissions
emphasize socioeconomic preferences over racial preferences. Lastly, he recommended that
colleges curtail large mismatches in admissions that have clearly shown negative effects on
minority students.

Commissioner Kirsanow asked Professor Sander for his view of the extent of current
transparency and accountability. Professor Sander stated that on a scale from zero to 100, it
was a 3. Dr. Tapia agreed that getting such information was extremely difficult, and said the
recommendation for greatly increased transparency and accountability was excellent. He also
gave examples of successful programs, such as Rice’s, that were able to recruit able students
by word-of-mouth because of a reputation for producing minority successes. He gave as a
cautionary example a student who told Dr. Tapia that he had been accepted to Princeton with
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a 940 combined SAT score, and had been told (and believed) that the average SAT score at
Princeton was 950. Dr. Tapia said he urged him to check further.”’

Commissioner Taylor stated that he strongly opposed any public policy that masked
discussion of such information, and further, that he believed concealing such information was
intentional.

Dr. Elliott agreed that the size and significance of mismatch in schools was hard to obtain,
and that schools concealed such data in order to meet their quotas or goals for enrolling
minority students. Vice Chair Thernstrom asked whether colleges cared more about showing
off diversity of their freshman classes than results of such policies in senior year with respect
to the numbers of minority students in STEM majors. Ms. Willner agreed that letting a
student in was easy, but should be matched by a college’s willingness to help that student
succeed.

Dr. Tapia stated that he visited Berkeley and UCLA frequently and was saddened to see the
effects of the California ban on racial preferences there, since administrators had made no
effort to create other programs that would work for minorities, such as the “Ten Percent
Plan” in Texas. The Texas law requires the flagship campus to accept the top 10 percent of
students in each Texas high school regardless of SAT scores, which Dr. Tapia believed has
been successful because the university supports the students in special programs once they
arrive on campus.

Vice Chair Thernstrom asked Dr. Sander why he thought socioeconomic preferences were
less likely to result in mismatch than racial preferences. Professor Sander responded that by
broadening the definition of diversity to include socioeconomic preferences, colleges would
increase the size of the applicant pool and decrease the size of the mismatch they would have
to accept. Second, his data indicated to him that credentials more likely understate potential
in lower socioeconomic status (SES) applicants, and they perform better than expected.
Third, the resulting smaller gap would not, in his view, create social isolation problems of the
kind discussed earlier in the hearing. His experience with expanding admissions to include
low SES at UCLA after Proposition 209 passed in California showed that this approach
worked. He added that this program was not continued because it didn’t produce enough
African-American students to satisfy administrators, and that in its place the law school
started a “Critical Race” program®® for minority students admitted with large credential gaps.
Professor Sander stated that the Critical Race program was a subterfuge that produced even
fewer black law students; during the course of the program, 30 white applicants were denied

*7 Princeton’s current average SAT verbal and math combined score is 1485. See
http://collegesearch.collegeboard.com/search/CollegeDetail.jsp?collegeld=4221&profileld=6 (accessed Feb. 24,
2009).

*¥ One definition is as follows: “Critical Race Theory (CRT) is an intellectual movement of progressive law
scholars—primarily of color—who view the law as complicitous in sustaining white supremacy, and, by
extension, upholding similar hierarchies within gender, class, and sexual orientation.”
http://tarlton.law.utexas.edu/Ipop/etext/Isf/isaksen24.htm (accessed September 17, 2009).
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entry with Law School Admission Test (LSAT) average scores of 163 and eight black
applicants were admitted with an LSAT median of 154.%

Dr. Tapia interjected a comment that UCLA law school had produced Johnny Cochran;
Professor Sander responded that that was an example of entirely race-neutral policies. He
added that UCLA’s preference programs produced great successes for some individuals, but
large preferences had counterproductive effects.

Vice Chair Thernstrom observed that the Bok and Bowen study was of undergraduate
admissions only, and that about half the underrepresented minorities had not needed
preferences. Professor Sander agreed, noting that Barack Obama had not needed preferences.
Dr. Tapia added that the Bowen and Bok study was limited to African-Americans and did not
include Hispanics.

Commissioner Kirsanow asked whether schools are discouraging the participation of Asians,
who are overrepresented in science programs. Professor Sander said probably not, although
he hoped to study that issue. Dr. Tapia stated that to the contrary, U.S. Asians are becoming
underrepresented because of assimilation, and schools are bringing in more foreign-born
Asians. Professor Sander disagreed in part, referring to his U.S. Census data that showed
Asians still hold a large proportion of science doctorates.

Vice Chair Thernstrom asked whether the decreasing portion of Asians in graduate school
just showed that they were understandably turning to well-paying business careers, as were
other minorities. Dr. Tapia suggested that they were turning to other careers simply because
they believed, incorrectly, that a few low grades disqualified them from graduate school.

Commissioner Yaki observed that it is misleading to consider all Asians as one group, since
there are great disparities within that group based on assimilation over generations into
American society and outcome differences between Japanese or Chinese groups and other
Asians. Both Vice Chair Thernstrom and Dr. Tapia agreed. Dr. Tapia stated that a group
label is also misleading for those considered “Hispanic” since the disparities in outcomes
within such a group are extreme. He stated also that there have been changes in cultural
adherence to educational expectations over time within some ethnic groups, resulting in some
preference for taking well-paying jobs versus aspiring to attend graduate school, or, in other
cases, reduced educational aspirations.

Commissioner Yaki also claimed that since the passage of Proposition 209, the University of
California system is accepting foreign Asian students who pay full tuition as a means of
avoiding payment of subsidies that accompany in-state students. Professor Sander agreed that
the University of California is attempting to maximize its tuition revenues but asserted also
that the poorest students in the Los Angeles area are in fact Cambodian, not black or
Hispanic.

3% This represents about a one standard deviation gap in the LSAT.
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Vice Chair Thernstrom stated that it is not clearly in the public interest that students enter
graduate programs instead of the business world. Dr. Tapia agreed, but asserted that it is bad
for University of California and Ivy League math departments to have no African-
Americans.

Commissioner Kirsanow asked Professor Sander to what degree the mismatch in STEM
disciplines differed from the mismatch in other disciplines, such as law. Professor Sander
answered that the STEM mismatch gap at the undergraduate level is uniquely problematic as
a result of the linear sequence required for science and math courses, and the impossibility of
watering down the required curriculum to push students through to graduation. He observed
that law is similar in that it requires bar passage, whereas the academic discipline of English,
in his opinion, has no good outcome measures.

Dr. Tapia added that as a result of his frequent work with lawyers as an expert witness in
federal court trials, he viewed law and science differently. He claimed that creativity was not
a necessary part of success as a lawyer, whereas it is for STEM graduates.

Commissioner Yaki observed that Professor Sander had narrowed his definition of mismatch
and that the gap may be due to factors not discussed in this briefing. He also stated that
affirmative action in higher education, characterized by Professor Sander as dying, was
instead being killed by initiatives across the country. Commissioner Yaki also stated that
although he was not criticizing the panelists who were in attendance, he did not believe that
they represented a balanced panel on the subject. He further indicated that he was glad that
panelist Hazel O’Leary (President of Fisk University and former Secretary of Energy), who
had accepted an invitation to participate in the briefing (possibly to speak about the role of
HBCUs in STEM) and then cancelled, was not attending this briefing. He stated that the
easier accessibility of HBCUs was used as an excuse for doing away with affirmative action,
and noted that Dr. Tapia had testified that the HBCUs were insufficient with regard to STEM
graduates. Commissioner Yaki stated that affirmative action is about measuring potential,
and that closing off access to selective research universities because of statistics would not be
acceptable. The briefing then ended.
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Statements

(Note: Statements are unedited by the Commission and are the sole work of the author.
Professor Sander submitted slides in lieu of a written statement that are appended to the
summary of his testimony, supra.)

Richard Tapia

The Flaws in the Mismatch Theory

Picture the nation’s research universities in the mid-1960s. Legal and discriminatory
obstructions had allowed only a very few underrepresented minorities to gain admission to
the nation’s top science and engineering institutions. For instance, until 1964, when its board
petitioned the courts for a change of its charter, Rice University had been constrained to
educate only the "white inhabitants of Houston and Texas.” Raymond Johnson then became
the first African-American student admitted to Rice and went on to earn his Ph.D. in
mathematics in 1969.

His Rice Ph.D. launched a very successful career, including the chairmanship of the
Department of Mathematics at the University of Maryland. Stories of early minority
scientists and mathematicians produced in this country are amazing, but reflect a truly sad
component in our educational history. The few that were produced in those early times
invariably were so brilliant with so much potential in their fields that someone in their
department would champion their admission, and of course these students were quite
successful. But what about all of the other minorities who could have made it, yet had no
champions? Certainly this has been a great loss to the country’s productivity and leadership.

In the mid-1960s, affirmative action was born. America’s universities began to use
affirmative action policies to increase the participation of minority groups in higher
education. Designed to level the playing field, university admissions policies attempted to
normalize for differences in the quality of academic preparation. Admissions criteria were
developed to identify students with the capacity to succeed but who were not identified
through traditional admissions criteria. Yet these policies have been controversial throughout
their history and have faced repeated legal challenges—with much of the controversy
centering on whether affirmative action is reverse discrimination and unfair to white students
rejected in favor of minority applicants who are perceived as “less qualified.”

Recent controversy about the fairness of affirmative action now raises a very different
question. Some are now claiming that affirmative action policies can be unfair to the
minority students that they are intended to help. The current “Mismatch Theory,” promoted
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by Panelists Rogers Elliott*’ and Richard Sander*!, suggests that minority students are more
likely to leave science and engineering when affirmative action has placed them into colleges
for which they are not prepared. They contrast this failure with the success that
underrepresented minority students experience at less rigorous schools, especially at
Minority Serving Institutions (MSIs), and suggest that minority students would be better
served by attending less competitive schools where they can be more successful.

It is clear that what many, including several of my colleagues who are underrepresented
minorities, want is a strong refutation of the Mismatch Theory as a whole--that it is totally
wrong with no foundation or no basis. I claim that the Mismatch Theory is terribly flawed,
that it could set underrepresented minorities back 40 years in science participation and
achievements, but its flaw is not in its data but in the conclusions drawn by Professors Elliott
and Sander. The mismatch theorists have focused light on a huge problem that I have been
fighting at Rice for 20 years. The data they present are entirely credible to me because they
reflect what I have seen at Rice. So I do not dispute the data. It is the recommendations they
make based upon the data that are terribly flawed.

I should explain why I believe that [ was asked to serve on this panel. I have been a
mathematician at Rice University since 1970. I received a B.A. in mathematics from UCLA
in 1961, and a Ph.D. in mathematics from UCLA in 1967. I have received numerous awards
for my accomplishments as a mathematician: I was elected to the National Academy of
Engineering, appointed to the National Science Board by President Clinton, and at Rice
University promoted to the position of University Professor, of which there have been only
six named in the history of the university. Upon first glance this appears to look like any
traditional academic path to success. We make all kinds of assumptions about the
background of such individuals, including the certainty and predictability of the path to
success. In my case, most of those assumptions would be wrong.

I was born in Los Angeles to parents who immigrated from Mexico. I attended a below-
average high school in the Los Angeles Unified School District. I was not directed to college
by my teachers or counselors although I had demonstrated strong mathematical talent. I
started to work at a muffler factory where a co-worker recognized my talent and daily
insisted that I go to college. I often think of how different my life would have been if this
hadn’t happened. I was very fortunate. I began at community college, where I was strongly
directed to UCLA, and away from less selective four-year colleges, by two of my community
college math professors. Little did I know that this advice would be critical to my career. I
went on to get a Ph.D. because I saw other students with less mathematical talent than I had
who were going on and felt that if they could, I could too.

40 Elliott, Rogers, et al. “The Role of Ethnicity in Choosing and Leaving Science in Highly Selective
Universities.” Research in Higher Education. Vol. 37, No. 6 (1996).
http://www.springerlink.com/content/1662845727427n33/

H Sander, Richard, 2005. “A Systemic Analysis of Affirmative Action in American Law Schools,” Stanford
Law Review 57 (2) 367-484.
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After receiving my Ph.D. from UCLA, I was directed and guided by David Sanchez, the only
underrepresented minority faculty member in the UCLA Mathematics Department, to faculty
positions at Wisconsin, Stanford, and Rice. This intervention and guidance was probably the
most important in my entire professional life. At many junctures, my life could have taken a
very different path rather than to University Professor. Like so many I could have easily
fallen through the many dangerously wide cracks. I owe my success to my education at a
research university. While at Rice, I have served as dissertation director or co-director for
many successful minority doctoral recipients in science, technology, engineering, and
mathematics (STEM). Some of them, perhaps most of them, would fit the pattern of the
Mismatch Theory, entering Rice less prepared than the majority of their fellow Rice students.
Also, I have taught many underrepresented minority Rice undergraduates, and again, some,
perhaps most, fit the pattern of the Mismatch Theory. Over the years, I have been frustrated
at the number of Rice’s underrepresented minority students who migrate from science and
engineering to humanities or social sciences, where they have experienced more success.

Selective research universities recruit some of the nation’s most capable minority students,
who enter intending to pursue a career in science or engineering, and then lose
disproportionate numbers of them to other disciplines. I agree with Sander and Elliott that
admission of minority students without retention is of negative value. This is what I have, for
years, called the “loss of the precious few.” Where I strongly part with Sander and Elliott is
in what we should do about it. Sander and Elliott say that we should steer students to less
challenging schools where they are more successful. According to them, this will be better
for the students and better for the nation because it will increase the numbers of
underrepresented minority students receiving degrees in science and engineering. [ say we
should insist that elite research universities put into place programs that have proven
successful at supporting students so that they are successful. Simply stated, in a “sink or
swim,” non-mentoring, non-supportive environment, which is what we see at many of our
elite research schools, those with poorer preparation will rarely succeed, minority or
majority. Why are we not demanding from public and private universities that receive federal
funds that which is critical for the health of the nation--quality education of all our citizens?
Why are we letting them off the hook as they conveniently build an ever increasing base of

foreign STEM graduate students and faculty*??

Creating a Permanent Underclass

What is wrong with Sander’s and Elliott’s resolution of this problem? Why do I find it a huge
mistake? In my opinion, nothing can do more to establish minorities as a permanent
underclass in science and engineering than this.

If the goal is just to produce larger numbers of underrepresented minority scientists, then the
Mismatch Theory is a great idea, but numbers of degrees alone are not a good measure of
success. Underrepresented minorities must be competitive with the overall population; how
else can we break the stereotype? The distribution cannot be skewed toward weaker schools.
Steering minorities to lesser schools reminds us of the separate but equal mantra. It turns out

2 Tapia, Richard A. "True Diversity Doesn't Come From Abroad.” Chronicle of Higher Education, p. B34.
September 28, 2007.



40 Encouraging Minority Students to Pursue Science, Technology, Engineering & Math Careers

that separate but equal is always separate, but never equal. But this is worse. This assumes
from the start separate and weaker. This would take us back to the pre- to mid-60s, where
only the very rare minority student who has been prepared well and tests well under
traditional admissions criteria would be admitted to the nation’s research institutions.

Race and ethnicity should not dictate educational destiny. Steering capable students to lesser
schools puts a cap on their potential achievements. Top research universities choose faculty
from Ph.D.s produced at top research universities. If we underrepresented minorities are ever
to be an equitable presence as faculty at our top-level schools, then our students must be
schooled at those same institutions. Leadership in science and engineering comes from top
research institutions. MSIs do some things very well. Their students speak warmly of how
confident and supported they felt in their experiences there. Research universities should
learn from them how to nurture that kind of confidence, but Ph.D.s produced at MSIs will not
become faculty at top research universities. We need minorities who will become national
STEM leaders, and these have to be produced by institutions that are recognized as giving
credibility to the scientific accomplishments of the individual.

Below is a list, which is not exhaustive, that I quickly generated with a few examples of
people that I know who received their Ph.D. in science or engineering from an elite research
school and who have gone on to assume national scientific leadership.

National Leaders in Science and Mathematics who are Underrepresented Minorities

Name Ph.D. Current Leadership Position

African-Americans

Shirley Ann Jackson ~ MIT President, RPI

Freeman Hrabowski  Illinois President, University of Maryland Baltimore Co.
Shirley Malcom Washington Head of Education Programs, AAAS

William Massey Stanford Professor, Princeton

Arlie Petters MIT/Princeton  Professor, Duke

Sylvester Gates MIT Professor, Maryland

Director, Center for String and Particle Theory
Mexican-Americans

Hector Ruiz Rice Executive Chairman of AMD

Rodrigo Banuelos UCLA Head, Mathematics, Purdue

Francisco Cigarroa UT/Harvard President, UT Health Science Center, S. Antonio
Richard Tapia UCLA University Professor, Rice University

Carlos Castillo-Chavez Wisconsin Regent Professor, Arizona State

Where is the list of individuals with Ph.D.s from lesser universities who have outstanding
scientific accomplishments or outstanding scientific leadership accomplishments?
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The Systems Are Broken

Consider three systems that prepare minority students: A) K-12 schools, B) MSIs, and C)
research institutions. For very different reasons, none of these adequately promotes equitable
representation in science and engineering. But consider, which problem is easier to solve?

A. Transform urban K-12 schools that educate the vast majority of underrepresented
students so that they prepare students equally to the best K-12 schools,

B. Bring MSIs up to the academic excellence of research institutions so that capable
minority graduates will be competitive with students from elite schools in the
industrial job market, professional leadership positions and graduate and professional
school, or

C. Design and implement programs at the most selective research universities so that
capable minority students have the same retention rates and confidence levels in
science and engineering as those at minority serving institutions.

Clearly C has the most viable solution. A by-product of this solution is the added bonus of
enhanced training and opportunities and a greater likelihood of ascending to leadership
positions. It has taken more than a century to build the sophisticated machinery of research
universities.

So What Do We Do Now?

Solving the three problems described in A, B, and C above would require a giant overhaul of
the entire systems. While we should keep such an objective in view, we cannot wait for this
change. There are things that we can do short term that I believe will have a significant
impact on improving the representation of underrepresented minorities in STEM careers and
leadership positions across the full spectrum of opportunities. My recommendations are as
follows.

Recommendation for Dealing with Problem A

Talented underrepresented minorities should be identified early in their education
(elementary and middle school) and motivated and directed to attend the best magnet
secondary schools in the city. This activity would involve working with the parents and the
school districts to facilitate and implement these plans. This recommendation has been
influenced by the following experience. At the present time at Rice University I am working
with three outstanding minority Ph.D. candidates in mathematics and in computer science.
All three have distinguished themselves in their research and in their academic
accomplishments, including being awarded prestigious National Science Foundation
graduate fellowships. Two are African-American and one is Mexican-American. All three
were born and raised in the minority areas of large U.S. cities. However, each was directed to
a STEM magnet school in their city, performed well, and was encouraged to apply to
selective research universities for undergraduate training. All three attended Rice as
undergraduates, where I met them and encouraged them to attend graduate school (not
necessarily Rice). They received excellent high school and undergraduate preparation and are
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now outstanding graduate students. I expect to hear in the somewhat near future that they are
excellent STEM faculty at research universities in the country.

Recommendation for Dealing with Problem B

Many MSIs are open admissions (all who apply are admitted) and also try to be all things to
all people. I have a colleague who teaches chemistry at a local Historically Black College and
University. He says that in his introductory classes he has some outstanding students and
some students who are extremely poorly prepared, and that there is no way that he can do
justice to either group of students when they are all in the same class. His level of frustration
is extremely high. I recommend that MSIs adopt a magnet secondary school format. They
should develop excellent undergraduate courses in selected disciplines and only allow
selected, well-prepared students to take these classes. In this way the best students will be
well prepared for graduate work in the appropriate discipline at a research university. The
details involved in implementing this suggestion would require more thought, but I believe
that the direction is correct.

Recommendation for Dealing with Problem C

The challenge is to admit underrepresented minority students in larger numbers in science
and engineering at the nation’s research institutions and then support them to be successful.
The research schools must be held accountable for both admission and retention of minority
students in their chosen disciplines through the completion of their degrees.

To address admissions, we must evaluate our admissions criteria. I refer to this as second
stage affirmative action. Is it excluding individuals with talent to succeed? At Rice, in both
graduate and undergraduate admissions, we have successfully turned to what I call the
Threshold Approach. We pick a threshold level at which students will be successful that has
been determined from years of experience of working with all students. Actually the
threshold level is a fuzzy interval of scores. Those students with scores significantly above
the threshold are deemed equivalent as far as the test score goes, and the score is dismissed
and admission decisions are guided by other factors. Students with scores significantly below
the threshold value are not accepted, and those students with scores near the threshold value
are looked at with extra care. My experience has been that there is no predictive value at the
high end of the test score. For example, there is essentially no value in favoring a student
with a combined SAT score of 1500 over one with a combined score of, say, 1300.

The same can be said for a graduate student whose GRE score is in the 95th percentile versus
one whose GRE score is only in the 85th percentile. However, I have never seen an
undergraduate student at Rice succeed in math, science, or engineering with a combined SAT
score below 900.That is, there is much more predictive information at the low end of the
scale than there is at the high end of the scale. Indeed, each year Rice rejects a good number
(say five or so) of undergraduate applicants who have earned perfect 1600 SAT scores. Of
course, the Rice admissions officers feel that some of the high-scoring SAT students were
lacking in other significant evaluation components. The misuse of standardized test scores,
guided by the belief that there is predictive power at the upper level of the scale, is one of the
worst enemies of underrepresented minorities. I have seen underrepresented minority
students graduate from Rice with honors, and yet they entered with modest SAT scores,
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albeit, the highest scores in their minority school. At Rice this is particularly true of Hispanic
women.

Following these guidelines, we have produced a very large number, probably the largest
number in the country, of underrepresented minority doctoral recipients in mathematics,
science, and engineering. In the last 10 years approximately 1,000 STEM Ph.D.s have been
produced in the country, and Rice has produced more than 60 of these doctoral students. One
year the National Science Foundation informed Rice that in that year we had produced
approximately half of the nation’s doctoral recipients in the mathematical sciences. The
Mathematics Departments at the University of lowa, through the leadership of David
Mandersheid, Cornell University, and Arizona State also have good Ph.D. productivity rates
for underrepresented minorities in mathematics; in the latter two situations the champion has
been Carlo Castillo-Chavez. Again, success comes from strong commitment, aggressive
support, and a champion. These successes demonstrate that it is possible to produce minority
Ph.D.s at a high rate at research universities. We now offer a success at the undergraduate
level, as well. Due to the Texas Top 10% Rule®, the Mathematics Department at the
University of Texas Austin has the highest percentage of underrepresented minority
undergraduate mathematics majors (nearly 30%) of any research university in the country.
With innovative support programs they retain minority students through graduation at a rate
above the majority student rate.

My summarizing point here is that underrepresented minorities need not be sent to MSls to
succeed. With support and caring we can succeed at the best schools in the country. Indeed,
many of us have. And more of us will.

The Consequence of the Mismatch Theory

I suspect that many faculty and administrators from research universities would breathe a big
sigh of relief when they read about the Mismatch Theory. It certainly lets them off the hook,
doesn’t it? What it does is reduce expectations and set the country’s research institutions
back to pre-1964. It ignores all that we have learned about educating minorities and
guarantees the formation of a permanent science underclass in America. A two-tiered
America is certainly not healthy for the country.

# Created to avoid the impact of Hopwood v. Texas, the case banning the use of race as a factor in admissions,
1997°s Texas House Bill 588, guarantees Texas students who graduate in the top ten percent of their high
school class automatic admission to all state-funded universities.
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Rogers Elliott

(Note: Professor Elliott submitted the following article in lieu of a written statement, which
may also be found at http://www.seaphe.org/pdf/elliott-ethnicity.pdf (accessed July 27,
2010). It is reprinted by permission of the copyright holder.)

The Role Of Ethnicity in Choosing and Leaving Science In Highly Selective Institutions

From Research in Higher Education, Vol. 37, No. 6, 1996
Authors: Rogers Elliott, A. Christopher Strenta, Russell Adair, Michael Matier, and Jannah Scott

(Foreword: This study sought to assess the role of ethnicity in both initial choice of, and persistence
in, science majors. Standardized test scores, high school records, initial concentration preference,
college grades, and final majors of all the white, Asian, black, and Hispanic students who enrolled
in 1988 at four highly selective institutions provided the database. Despite relative deficits in
scores on measures of preparation and developed ability, blacks entered college with a strong
interest in majoring in science. Black students interested in science also suffered the highest
attrition from it; Asians were lowest, with whites and Hispanics near the average attrition of 40%.
Ethnicity did not add significantly to ability and achievement variables in predicting attrition from
science. The results are discussed in terms of two main issues: first, the effect of different
standards of selection for the various groups on their success in science curricula,; and second,
the relevance of various well-known intervention strategies to the problems of minority attrition in
science in highly selective institutions.)

The question of why much larger proportions of non-Asian minorities leave the science
pipeline than do whites or Asians has long concerned all persons and organizations
interested in the vitality of science and in equality of opportunity to become a scientist.
Science is a rewarding career for those inclined to pursue it, and many of the world's serious
problems cannot be solved without science and technology. If large pools of potential
scientists are being shut out by action of educational institutions themselves, that fact needs
to be known, and the problem needs to be described and examined, so that effective amelio-
rative policies might be devised.

Our first reports (Strenta et al., 1993, 1994) concerned general issues about choice of,
persistence in, and attrition from science, along with the way gender affected those issues in
our population. Here we will examine these questions with respect to ethnicity.' Our
strategy and goal is as it was with gender: to describe and analyze the predictors of initial
interest in science, and then the predictors of persistence in science—that is, actually
majoring in science—in terms of variables measuring intellectual achievement and
developed ability.

The situation with respect to minorities differs from that for women very likely in several
ways, but surely in one important respect: minorities are at least as interested in pursuing
science as whites (Astin and Astin, 1993; National Science Board, 1993; White, 1992), and
the attitude toward science, at least for African-Americans, is very positive—more positive,
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other things being equal, than that of whites (Dunteman, Wisenbaker, and Taylor, 1979; see
also citations in Oakes, 1990). In large unselected samples of college-bound students, just
about a fifth of the whites, blacks, and Hispanics taking the SAT or filling out a student
information form in their first college term intended to major in science or engineering
(College Board, 1988a, or any recent year; National Science Board, 1993), with whites
being slightly lower in rate of interest than blacks or Hispanics; over a third of Asians
intended to major in science. In the somewhat more selective longitudinal sample reported
by Astin and Astin (1993), the rates of initial interest were higher but in similar ethnic
order: Asians, 53%; whites, 27%; Hispanics (Chicanos), 36%; and blacks, 34%.

Recent accounts (Oakes, 1990; Suter, 1993; White, 1992) of race, ethnicity, and science
make it clear that non-Asian minorities are relatively low on most measures of preparation
and developed ability, and that these deficits begin early in their schooling careers. They
are considerable just before the point of entrance to college. Both the average SAT
mathematics (SATM) scores and the math and science proficiencies of twelfth-grade blacks
are about a standard deviation (S.D.) behind, and those of Hispanics are about .75 S.D.
behind, those of whites (Suter, 1993). Thus, black grade 12 achievement in math is about the
same as, and in science a little worse than, white grade 8 achievement. And while blacks
and Hispanics are a little closer to whites on scores on College Board Achievement Tests
and Advanced Placement (AP) tests, that is in part because very small and selected
proportions of those minority groups take such tests (White, 1992).

Partly for these reasons, not many minority students actually enter science in higher
education, and many who do drop out along the way. White (1992) and the National
Science Board (1993) have reported that blacks received about 5.3% of the bachelor's
degrees in science in 1989 and 1991, though they constituted about 13% of the population and
about 9% of the higher education enrollment; Hispanics, who were about 7% of the general
population, and 5% of the higher education enrollment, had 4% of the science degrees.
Asians (9%) and whites (82%) together had 91% of the science baccalaureates given in
1991, with Asians obviously greatly overrepresented.

The recent study by Astin and Astin (1993) illustrates the disproportionately large losses of
blacks and Hispanics (in their case, Chicanos). The final pool of blacks in science was only
47% of the size of the pool of those initially intending to major in science, and of Hispanics
only 37%, whereas the corresponding percentages for Asians and whites were 68% and 61%,
respectively (all these figures are overestimates of persistence rates, because there was some
recruitment from nonscience pools into science). This result occurred even though in the
original pools of those initially interested in science and engineering as freshmen, as shown
above, blacks and Hispanics had just over a third of their numbers declaring initial interest in
science majors and were 7-8% more likely to do so than whites. Other large and possibly
more representative samples (National Science Foundation, 1990) have found persistence
rates of only 21% for minorities, compared with 43% for majority students. And Hilton,
Hsia, Solorzano, and Benton (1989) reported persistence rates for the high school and beyond
database (high school seniors who had intended to go to college and major in science or
engineering and who were in college still doing or intending to do science 2 years after
graduation) as 54% for Asians, 44% for whites, 36% for blacks, and 29% for Latinos;
considering only those students who had actually gotten to college and remained there, the
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corresponding rates were 61%, 58%, 54%, and 48%. Finally, in Phillips's recent report (1991)
of a large representative sample of engineering students from predominantly white schools,
the 5-year graduation rates were as follows: for whites, 67%; for Hispanics, 47%; and for
blacks, 36%.

Rates of persistence depend on its definition—they are lower measured in the senior than
in the sophomore year of college, and lower in less selective pools—but it appears that of
students who actually begin their first year in college and intend a science major, Asians
will have the highest proportion, they will be best prepared (White, 1992), and they will
persist most strongly; whites will have the lowest proportion of students interested in
science, but those will be well prepared and about as highly persistent; blacks will be
strongly represented in initial interest, but they will be the least well prepared and over half
will leave science; and Hispanics” will be represented as much as, and a little better prepared
than, blacks, but slightly more likely to drop out.

There is some evidence, however, indicating very substantial persistence rates among
non-Asian minority students. Hilton et al. (1989), studying gifted (i.e., SATM scores of 550
or more) students interested in science, found that the persistence of non-Asian minority
students in math and science fields in (usually) the spring of their second year beyond high
school was higher than that of matched whites (61% vs. 55%). Because the black and Hispanic
samples of this study were, like our own, highly selected, we will have more to say about
them below; but the study certainly supports the view that equally developed ability among
students interested in science predicts equal persistence, regardless of ethnic or racial
affiliation. Finally, historically black colleges and universities (HBCUs) have a strong record
of B.S. (and, later, science Ph.D.) production, more so than more elite, predominantly
white institutions (Culotta, 1992; Thurgood and Clarke, 1995), despite student bodies that
are on average much less well prepared than black students in elite institutions.

This last fact makes clear that persistence is not just a matter of average preparation, but of
competitive position as well: a reasonably well-prepared student at an HBCU who would be
in a strong competitive position in his or her institution would be in a far less strong one at an
elite institution. The context for judging equality of developed ability is at least as salient
within institutions as between them. At white-majority institutions non-Asian minorities are,
by virtue of race-preferential admission policies, at an often serious disadvantage with
respect to validly predictive indices of talent, and if equally developed ability predicts equal
persistence, unequally developed ability should predict differential persistence. For example,
Ramist, Lewis, and McCamley-Jenkins (1994) have shown that for thousands of students in
various racial and ethnic categories, from dozens of predominantly white institutions of
higher learning, blacks averaged nearly 100 points and Hispanics nearly 50 points lower
than whites in SATM, a strong predictor of science and math performance (Astin and
Astin, 1993; Ramist, Lewis, and McCamley-Jenkins, 1994; Strenta et al., 1993), and the
differences were larger for more selective schools. Since the standard deviation of SATM
within their institutions was 85 to 90 points (and less than that in highly selective
institutions), these are substantial differences.
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Not only SATM but other preadmission indicators (SATV, high school grades,
achievement tests) are significant predictors of success in science courses. Basic science
courses are difficult, fast-paced, impersonal, and competitive (Hewitt and Seymour, 1991;
Manis et al., 1989; Tobias, 1990), and the more selective the school, the more this is likely to
be the case. Science is also hierarchical, so that relative failure at the basic levels is not only
discouraging but to some extent incapacitating for the next courses. We would expect, for the
foregoing reasons, that the relative deficit in preparation and ability-achievement measures
of the black and Hispanic students who go to very selective and predominantly white schools
will be especially damaging to their prospects in science. There have been dozens of studies
showing associations between ethnic differences in SAT scores and corresponding
differences in college grades. We know of none, however, in which both the high school
and college grades of different ethnic groups have been separated into science and nonscience
categories for differential prediction of science-relevant outcomes. Such a level of analysis is
important, we think, to a more complete understanding of differential persistence in science.

It is sometimes alleged that predominantly white institutions are difficult for blacks and
Hispanics to deal with for reasons that go beyond achievement and ability. In a recent
special report on minorities in science (Gibbons, 1992, p. 1194), Treisman is quoted as
follows: "There is a belief that [minority] kids that are strong will make it anyway. In fact,
national data show that's false. If you control for socio-economic background and class
rank in high school, black kids still do less well than nonminorities. These [lower
performances] are measures of institutional inhospitality." The controls Treisman mentions,
however, do not control for SAT total scores: matching on parental income or education
preserves from 75% to 90% of the mean black-white population difference of about 200
points on SAT (e.g., College Board, 1988a). High school grades are moderately correlated with
SAT scores (about » = .55 in the whole population, and less in selective schools; see Ramist,
1984; Ramist et al., 1994; Strenta et al., 1993). However, SAT scores contribute more to the
prediction of individual course grades, especially at selective colleges, than do high school
grades (Ramist et al., 1994). In the Ramist et al. sample, blacks were only .36 S.D. lower than
whites in high school grades, and Hispanics were actually slightly higher than whites, which
means that with respect to freshman grade-point average, on which those groups were .7 and .4
S.D.s lower than whites, both groups were greatly overpredicted by high school grades. (They
were overpredicted by the SAT as well, but only by about half as much.)

A test of whether there is an "inhospitality" effect or any other ethnic effect is to use a
regression analysis of persistence with ethnicity as a predictor, along with high school grades
and test scores—if there is no ethnicity effect, there is nothing to explain in terms that go
beyond the preadmission measures. Both Hilton et al. (1989) and Astin and Astin (1993)
have done such analyses, with no reported ethnic effects, but their students were attending
an enormous number and variety of institutions. We wished to study institutions that were
very much alike in being high in selectivity and high in the production of scientists and
science practitioners. We have chosen for study four Ivy League schools that are so similar
in admission practices and academic standards that they may be treated, as we do here, as
one superinstitution with four campuses.
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The group of students we are investigating here, especially those initially interested in
science, is obviously representative of students in highly selective private research
universities, of which the present four are a part. These four alone are collectively an
important producer of scientists, even though the 1,625 science majors in this group represent
only 1% of the total science B.A. degrees given by U.S. institutions (National Science Board,
1993: about 165,000 degrees in natural sciences, math and computer science, and
engineering were conferred in 1991, or about a sixth of all baccalaureates). But however
highly selected these students are, and however elite their institutions, we think that they are
not very different from natural science and engineering majors at other selective colleges or
public research universities. There are some 30 private universities and technical schools
with average SAT totals of about 1,200 or more, and about 25 smaller colleges that are
similarly selective. We believe that 8-9% of the total science degrees is a reasonable
estimate of their production.

There are at least 15 great public research universities, where the culture, curricula, and
standards of high-level science are similar to those that prevail in the ones we are
investigating here. Though they are less selective overall than the highly selective private
universities, they are closer to them in science than in other areas, because the degree of
selection for developed ability in the science departments of selective public research
universities is severe: smaller proportions of students enter such institutions initially interested in
science, and persistence rates are lower (see the review in Strenta et al., 1993). But the select
few who remain include many very talented students. Thus, for example, Humphreys and
Freeland (1992) have shown that the SAT scores for four successive groups entering the UC
Berkeley School of Engineering are very close to the average for the engineering schools
or departments of the group of schools we are studying (Strenta et al., 1994). These public
universities are huge by private standards, a fact that offsets to some extent the smaller
proportions of science concentrators in them. We assume that they give at least another 10-
12% of the total of science degrees. Finally, we assume that these degrees represent the
best of science education of students in the high end of the ability range, so that the roughly
20% under discussion will constitute a far larger percentage of postbaccalaureate science,
engineering, and medical students.

In short, though our argument rests heavily on plausibility grounds, we would not expect
the major factors affecting choice of and persistence in science to be very different at such
public research universities as Washington, Michigan, Berkeley, Illinois, San Diego, Texas,
UCLA, Wisconsin, Virginia, or North Carolina than they are at Rice, Stanford, Notre Dame,
Duke, Chicago, Northwestern, Tufts, Georgetown, Carnegie-Mellon, Washington University,
or Johns Hopkins. Chipman and Thomas (1987, p. 425), noting that high-ability students
were not much studied, went on: "Yet they are the population of real interest with respect to
participation in mathematics and science. It would be particularly important to study minority
students of high ability." That is what we do here.

METHOD

Subjects

In 1988 an average of about 13,000 students applied to each of the four highly selective
institutions whose data are combined here for analysis. These institutions accepted between a
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fifth to a quarter of them, and matriculated about half of those. The population of students
under investigation was thus highly selected by the institutions, and also highly self-
selected in applying.

With respect to the four ethnic groups targeted here for study, an average of 8,250 whites,
averaging a total SAT of 1,268, applied to each institution; 22% were selected, yielding a
group of white matriculants with an average SAT of 1,325. Similarly, an average of 735 black
students applied to each institution, averaging a SAT score of 1,089; 35% of them were
selected, with a resulting group of matriculants having an average SAT of 1,160. Of the
1,620 Asian applicants per institution, with an average SAT of 1281, 23% were selected,
producing a matriculant group averaging 1,345; and of the 490 Hispanic applicants per
institution (SAT = 1,152), 29% were selected, resulting in a matriculant group with a 1,219
average SAT. The matriculant groups averaged 410 points above their respective population
1987-88 SAT means, ranging from 390 for whites to 425 for blacks.

Measures

The basic data came from high school transcripts, admissions office data, and college
transcripts through June 1992. We employed the following pre-matriculation measures in
many of our analyses: SAT verbal score and SAT math score (SATV and SATM); the
average of the best three achievement tests (ACH); the number of high school science and
mathematics courses (NSCI); average grade earned in these courses (HSSCI); average grade
in high school nonscience courses (HSNON); stated initial interest (INT) in a major (the first
stated if more than one), coded 0 for nonscience and 1 for science, where science is
defined as natural science and engineering. Students who were undecided or wrote nothing
were classified as nonscience. Other prematriculation measures occasionally employed were
the standard measures used by admission departments: the high school percentile rank in
class converted to a normal deviate with mean 500 and standard deviation 100 (CRS, or
converted rank score), and the Academic Index (AI), which is one-tenth the sum of (a) the
average of the two SAT scores (e.g., 670), (b) the ACH (e.g., 680), and (c) the CRS (e.g.,
690 for someone who was third in a class of 100); in the examples, the Al would be 204.
Finally, we coded participation and performance in high school science courses.

College performance measures included the grade-point average for science and mathematics
courses taken during the first 2 years (SGPA), the counterpart measure for nonscience courses
(NGPA), and the broad area of actual concentration (MAJ, coded, like INT, as 0 or 1 for
nonscience and science, respectively). Other measures occasionally used were the yearly
and cumulative GPAs.

We were conservative in what we classified as science, not including history of science,
cognitive science, psychology, environmental science, science and ethics, biology and
society, or other interdisciplinary concentrations, which were placed into social science
(usually) or humanities as seemed most appropriate. We were interested in analyzing
science concentrations like those that are traditionally part of natural science divisions:
hierarchical, laboratory-based disciplines with several prerequisites, usually including many
mathematics courses, and usually with heavy workloads and frequent assignments.
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RESULTS AND DISCUSSION

Preparation

The top panel of Table 1 shows the percentage of each group that took the indicated
Advanced Preparation (AP) science course, and the average group grade for each course.
The most frequently recorded course was AP Biology, closely followed by AP Chemistry;
AP Physics and AP Calculus BC were substantially less often chosen. With but three
exceptions for grades and one for percent participation, the order of grades and participation
was Asian, white, Hispanic, and black. Regardless of these differences, the overall participation
in advanced high school science courses was well above the national average (College
Board, 1988b). Group differences on these variables, as on those of the lower panel, were
highly significant, which simply means that much of the effect of ethnicity occurred prior to
college matriculation. We take such differences into account in examining whether there
were further ethnic effects during college.

The bottom panel of Table 1 shows the values of the preadmission variables used in various
analyses. Most of the preadmission data are standard, but we have included as a variable
the number of science and math courses (NSCI), and disaggregated the overall high school
GPA into science (HSSCI) and non-science (HSNON) components. The standard predictors,
SATM, SATV, and Achievement Test average (ACH), are shown in rows 4-6; as noted,
these, along with high school record, make up the Academic Index (Al-—shown in row 7),
which is the chief predictor of grades used by the admission departments of these schools.
In this population, Al correlated » = .50 with first-year GPA, and .45 and .46, respectively,
with NGPA (the average grade in courses outside the science division in the first 2 years) and
SGPA (the average grade in science division courses in the first 2 years). The eighth row
indicates the percentage of each group that expressed an intention to major in science or
engineering.

These credentials shown in the bottom panel are the ones that admissions officers look at,
and they manifested extensive course work in science and math, very good high school
grades, and high scores on standardized tests. As the introduction and the AP science course
data suggest, the Asian students showed the greatest preparation and the most highly
developed ability, especially with respect to science-related scores, averaging just over a
third of an S.D. above the general average on those. Asians and whites together constituted
about 77% of the students who were initially interested (and 82% of the students who
finally majored) in science, with blacks and Hispanics together making up about 11% of
those interested (and 7% of those who finally majored) in science. (The remainder was made
up predominantly of foreign students, many of them Asian, and students of unknown
ethnicity, many of them white.) From the point of view of the non-Asian minorities, then,
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their colleagues and competitors in science classes were overwhelmingly whites and Asians,
and we take the combined white-Asian mean as the reference for non-Asian minority disad-
vantage in preadmission and college performance variables.

For blacks, that disadvantage was a third of an S.D. in number of high school science courses
taken (NSCI), and four-fifths of an S.D. in high school science grades (HSSCI). On SATM,
ACH, and Al, blacks were 1.3 to 1.5 S.D.s behind. The relative disadvantage for Hispanics
was about half that for blacks on the most science-relevant variables—HSSCI, SATM,
ACH, and Al. Note, as Ramist et al. (1994) showed (particularly at selective colleges of
the sort under study here), that high school grades evinced far smaller disadvantage for
blacks and, especially, for Hispanics, than SAT scores. Note also that nearly all of these
minority disadvantages would be larger if measured against the Asian-white standard
deviation.

Apart from the Asians, these differences in preparation and developed ability for science did
not affect the proportion of each group having an initial intent to major in science (row 8 of
the lower panel of Table 1), with blacks and Hispanics having been a little more interested
initially than whites, despite relative deficits in high school preparation, performance, and test
scores. Such a result implies an ethnic effect of the sort suggested in the literature: blacks,
especially, aspire to be in science, all other measures held equal (Dunteman, Wisenbaker,
and Taylor, 1979; Oakes, 1990). This implied finding is important, because intention to
concentrate in science is by far the strongest predictor of actually doing so (in our group
overall, the phi correlation was .55).

The implication of an ethnic effect was tested by analyzing the residuals from the multiple
regression equation predicting initial interest (Science = 1; Nonscience = 0). In the
predictive equation, all the preadmission variables were highly significant (p < .0001),
with R? = .20; number of high school courses in math and science (NSCI), the average
grade in them (HSSCI), and SATV were by far the most powerful predictors, the last one
being negative. High school nonscience grades (HSNON), SATM, and ACH were weaker
predictors, with the first being negative. Analysis of variance of the residual scores by ethnic
group yielded a significant ethnic effect (F(3, 3662) = 5.05, p < .002). Blacks were more
likely than predicted to express an intention to major in science (mean residual, .10), and,
by Bonferroni t-tests, were more likely than the other groups (whose mean residuals were
.00, .00, and — .01 for Asians, Hispanics, and whites, respectively) to do so." The
interactions of ethnicity with the preadmission variables were separately assessed by the
tests for covariate-by-treatment interactions outlined by Stevens (1992, pp. 344-355). No
single covariate-by-treatment interaction was significant, nor was the lumped covariate-by-
treatment interaction.

It does appear, once more, that blacks would be very well represented in science if intention
to be a scientist were the decisive controlling variable. The present data on rates of initial
interest in natural sc