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ABSTRACT 
This paper presents new and surprising findings on the relationship between race and SAT scores. The findings are based on 
the population of California residents who applied for admission to the University of California from 1994 through 2011, a sample 
of over 1.1 million students. The UC data show that socioeconomic background factors – family income, parental education, and 
race/ethnicity – account for a large and growing share of the variance in students’ SAT scores over the past twenty years. More 
than a third of the variance in SAT scores can now be predicted by factors known at students’ birth, up from a quarter of the 
variance in 1994. Of those factors, moreover, race has become the strongest predictor. Rather than declining in salience, race 
and ethnicity are now more important than either family income or parental education in accounting for test score differences. It 
must be cautioned that these findings are preliminary, and more research is needed to determine whether the California data 
reflect a broader national trend. But if these findings are representative, they have important implications for the ongoing debate 
over both affirmative action and standardized testing in college admissions.   
 
Keywords: Higher education, college admissions, standardized tests, race and ethnicity, affirmative action 
 
Race, the SAT, and the University of California 
The University of California has been ground zero for two of the most divisive issues in American college admissions: the use of 
race and SAT scores as selection criteria. The convergence of the two controversies at UC is no accident. UC is the largest 
single user of the SAT, and its decision to adopt that test in 1979 helped solidify the SAT as the most widely used national 
admissions test until it was overtaken by the ACT in 2012. 
   
Early on, UC officials recognized the adverse impact of standardized tests on admission of California’s growing Latino and 
African American populations, and this was a major consideration leading to adoption of affirmative action as a compensatory 
measure.1 The US Supreme Court’s decision in Regents of the University of California v. Bakke provided the legal rationale – the 
university’s compelling interest in enrolling a diverse student body – which remains the principal justification for race-conscious 
admissions to this day. 
   
Later, however, the SAT would play a key role in the backlash against affirmative action. The disparity in test scores between 
minority and non-minority admits led to claims of “reverse discrimination” that would provide the principal justification for 
dismantling affirmative action by vote of the UC Regents in 1995 and California’s referendum on Proposition 209 in 1996. 
   
Like two magnets that simultaneously attract and repel one another, the strangely symbiotic relationship between race and the 
SAT continued to play out at UC even after Proposition 209 took effect in 1998. Faced with plummeting minority enrollments at 
its flagship campuses, UC undertook a sweeping review of all of its admissions criteria. Based on that review, then-UC President 
Richard Atkinson called for eliminating the SAT in his landmark speech to the American Council on Education (Atkinson, 2001). 
In addition to its adverse effect on minority admissions, Atkinson observed, the SAT had only marginal validity in predicting 

                                                 
 The author thanks Bill Kidder, Pam Burdman, John Douglass, Juliet Popper Shaffer, and Mark Wilson for their helpful comments. 
1 Many have noted the peculiar connection between affirmative action and the SAT. See, among others, Fischer, et al. (1996), Bowen & Bok 

(1998), Sacks (2000), and Alon & Tienda, (2007). 
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student success at UC; curriculum-based tests like the SAT II Subject Tests were equal or better predictors and were more 
closely aligned with the curricula that students learn in school. In response, the College Board altered the SAT into a more 
curriculum-based test in 2006 and recently has announced changes that will move the test still further in this direction. 
 
Atkinson’s speech to ACE also marked the advent of a number of major admissions reforms at UC designed to diminish the role 
of the SAT. Among other changes, UC introduced its Top 4 Percent plan, extending eligibility to top students in each California 
high school, as well as holistic review, an admissions process that until then had been confined largely to elite, private colleges. 
The common denominator in these reforms was their de-emphasis on SAT scores as a selection criterion in favor of students’ 
high-school record and indicators of socioeconomic disadvantage. The reforms have been closely watched for their national 
implications. 
   
To both critics and supporters of affirmative action alike, the University of California’s experience is a morality tale, if with two 
very different morals. For critics of affirmative action, it demonstrates what can be done “on the natural” (in the words of a former 
California governor) to expand minority enrollments by race-neutral means. For supporters, it illustrates not only the dire 
consequences of eliminating affirmative action but also the impossibility for American colleges and universities to keep pace with 
the growing diversity of the nation without taking account of race. For better or worse, UC has provided ample grist for both mills. 
The present study is the latest in a series of studies2 employing the California data to explore these and related issues of equity 
and access in American higher education.  
 
The Growing Correlation between Race and SAT Scores at UC 
Figure 1 (next page) shows the multiple correlation between SAT scores and three measures of socioeconomic status -- family 
income, parental education, and race/ethnicity -- among 1,144,047 California high school graduates who applied for freshman 
admission at UC from 1994 through 2011. SAT scores are the sum of the verbal and mathematical components of the SAT I until 
that test was revised in 2006; the sum of the critical reading and math components is used thereafter. Family income is derived 
from information reported in the UC application and is adjusted for inflation. Following standard practice in economic research, 
this analysis uses the log of income, which takes into account the diminishing marginal effect of income at higher income levels 
(i.e., a $10,000 increase in income is likely to have a greater effect for a student whose family earns $35,000 annually than one 
from a family earning $350,000). Data on parental education and race/ethnicity are also derived from information reported in the 
UC application. Parents’ education is that of the applicant’s highest-educated parent.3  

 
The three socioeconomic variables were entered into a multiple regression to determine the extent to which they “explained” or 
statistically accounted for differences in SAT scores among UC applicants. To provide a point of comparison, the same 
regression was run with high-school grade point average as the dependent variable to determine the extent to which differences 
in students’ HSGPA could be explained by these same factors. 
 
The regression results show a marked increase since 1994 in the proportion of variance in SAT scores that can be predicted 
from socioeconomic background factors largely determined at students’ birth. After falling slightly from 25% to 21% between 
1994 and 1998, the proportion of explained variance increased each year thereafter, growing to 35% by 2011, the last year for 
which the author has obtained data. Remarkably, more than a third of the variance in SAT scores among UC applicants can now 
be predicted by family income, education, and race/ethnicity. This result contrasts sharply with that for high school GPA: 
Socioeconomic background factors accounted for only 7% of the variance in HSGPA in 1994 and 8% in 2011.4 
    
This is not to suggest that socioeconomic factors “cause” SAT scores in any simple or direct fashion. As the College Board 
cautions in its annual reports on SAT performance, “[R]elationships between test scores and other factors such as educational 
background, gender, racial/ethnic background, parental education and household income are complex and interdependent. 
These factors do not directly affect test performance; rather, they are associated with educational experiences both on tests such 
as the SAT I and in schoolwork” (College Board, 2000, p. iii). Socioeconomic factors, in other words, are mediated by other, 

                                                 
2 Geiser & Studley, 2002; Geiser & Caspary, 2005; Geiser & Santelices, 2006; Geiser & Santelices, 2007; Geiser, 2009; Atkinson & Geiser, 

2009; Geiser & Atkinson, 2013; Geiser, 2014. 
3 See Appendix 1 for a descriptive summary of the variables employed in this study. SAT scores also include ACT-equivalent scores for a small 

percentage of UC applicants who took only the latter test. California is predominantly an “SAT state,” and approximately half of all high school 
seniors take that test (see Figure 3, below). By comparison, for most of the period covered by this study, fewer than 15 percent took the ACT, 
although that percentage has been growing in recent years (ACT, 2015).  Many UC applicants who take the ACT also take the SAT, in which 
case their SAT scores have been used in the following analysis.  In any event, there is little, if any, difference between SAT and ACT scores 
with respect to either predictive validity or racial impact; see Bowen, Chingos, & McPherson, 2009, p.116. 
4 See Appendix 2 for complete documentation of regression analysis and results. 
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more proximate experiences that do have an impact on test performance, such access to test prep services or the quality of the 
schools that students attend.   
 

 
 
Nevertheless, even without being able to observe those intermediating experiences directly, regression analysis enables one to 
assess the relative importance of different socioeconomic factors in predicting test performance. Figure 2 provides standardized 
regression coefficients, or “beta weights,” for predicting SAT scores conditional on family income, parents’ education, and 
race/ethnicity. The coefficients show the predictive weight of each factor after controlling for the effects of the other two, thereby 
providing a measure of the unique contribution of each factor to the prediction. 
 

 
 
In 1994, at the beginning of the period covered in this analysis, parental education was the strongest of the three socioeconomic 
predictors of test performance. (The standardized regression coefficient of 0.27 in that year means that, for each one standard 
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deviation increase in parental education, SAT scores increased by 0.27 of a standard deviation, when income and 
underrepresented minority status were held constant.) The predictive weight for parental education has remained about the 
same since then.  The weight for family income has shown a small but steady increase from 0.13 in 1998 to 0.18 in 2011. 
 
But the most important change has been the growing salience of race/ethnicity. By 2011, the predictive weight for 
underrepresented minority status, 0.29, was greater than that for either family income or parental education. When the 
regression results for the UC sample are pooled across applicant cohorts, race/ethnicity is the strongest predictor of SAT scores 
over the last four years.5 
 
A key implication of this finding is that racial and ethnic group differences in SAT scores are not simply reducible to differences in 
family income and parental education. At least for the UC sample, there remains a large and growing residual effect of 
race/ethnicity after those factors are taken into account.   Whatever mediating factors may be involved, it appears that their 
effects are different and more pronounced for students of color. If true, this conclusion has important implications about the 
efficacy of race-neutral policies for redressing racial disparities in college admissions. 
 
The remainder of the paper is devoted to interrogating and interpreting these findings. A first question to be addressed is whether 
the findings reflect selection effects or other statistical anomalies. The following sections present data that discount that 
explanation and offer alternative hypotheses, based on extant research on the black-white “test score gap,” that may account for 
the observed trends.  The paper then examines the differential impact of the SAT on admission of Latino and black applicants as 
well as the validity of that test in predicting student success at UC. The final sections of the paper explore the implications of the 
California findings, if confirmed, for the ongoing debate over the use of both race and the SAT as criteria for college admission.  
  
Ruling Out Selection Effects 
One possible explanation of the growing correlation between socioeconomic factors and SAT scores observed in the UC data is 
that it may reflect selection effects. That is, the sample of students who apply to UC may differ from the general population of 
Californians in some systematic but unknown way and thus bias the correlation.  Selection effects may occur at several points in 
the admissions process. First is at the point of admission itself. When institutional admissions criteria are altered – UC introduced 
major changes in its admissions criteria between 1994 and 2011 -- the pool of admitted students may become increasingly 
different from the general population, thus creating selection bias.  
   
Institutional selection effects of this kind cannot, however, account for the growing correlation between SAT scores and 
socioeconomic factors shown above, since those findings are based on the sample of all California applicants, whether or not 
admitted. In any case, the pattern of correlations among UC admits is almost identical to that for the UC applicant pool. For both 
UC admits and applicants, the proportion of variance in SAT scores explained by family income, parental education, and 
race/ethnicity increases sharply over time, and the pattern of beta weights is similar.6,7  
  
Still, even if institutional selection does not account for the observed patterns, it is possible that self-selection may be at work. 
That is, the composition of the pool who apply to UC may have changed, and the observed increase in the correlation between 
SAT scores and SES may reflect that change. To examine that possibility, it is necessary to compare changes in the UC 
applicant pool with changes in the broader pool of California SAT takers over the past two decades. 
   
The only available historical data on California SAT takers are from the College Board’s College-Bound Seniors Report; the 
College Board has published annual summary data on SAT takers in each state since 1998. When students sit for the test, they 
are asked to fill out the SAT Questionnaire (formerly known as the Student Descriptive Questionnaire), which includes items on 
family income, parental education, and race/ethnicity. Although the quality of these data is uneven – due, among other problems, 
to the large proportion of students who decline to answer -- comparison of the statewide SAT data with the UC applicant pool 
reveals a very similar picture.  
 

                                                 
5 See Appendix 3. Due to very small sample sizes and attendant concerns about confidentiality of student records, the sample provided to the 
author by UC’s Office of the President does not allow separate identification of American Indian or Native American students. Thus, 
“underrepresented minorities” or “students of color,” as used in this paper, refer to black/African American and Chicano/Latino applicants. 
6 See Appendix 4 for regression results for UC admits as against applicants. 
7 For the technical reader, the data presented here were also checked carefully for both multicollinearity and interaction effects, two statistical 
problems that sometimes occur in regression analysis when predictor variables are related not only to the outcome variable of interest (in this 
case, SAT scores) but also to each other. Neither accounts for the results shown here.The one, non-trivial interaction effect observed in the UC 
data, between race and income, serves only to underscore the unique influence of race on SAT scores. See Appendix 5. 
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Because this conclusion forms the basis for much of the analysis that follows, it is important to examine the data in some detail. 
Figure 3 below provides an overview of changes since 1998 in the rate at which (1) California high school graduates take the 
SAT, (2) SAT takers apply to UC, and (3) high school graduates apply to UC. Although each of these rates has trended slowly 
upward during this period, the relationship among them has changed little. There is no indication that the proportion of SAT 
takers who apply to UC (red bars) has diverged markedly from the proportion of high school graduates who take the SAT (green 
bars) and apply to UC (blue bars). 

 
 
Further evidence that selection effects are an unlikely explanation of the observed pattern of correlations in the UC data is shown 
in Figure 4 below, which compares mean and standard deviation SAT scores for UC applicants vs. all California SAT takers. For 
both groups, SAT scores have remained remarkably stable since 1998. To be sure, mean test scores for UC applicants are 
higher than for California SAT takers at large, as would be expected given UC’s rigorous admissions standards. But the key point 
to note is that the relationship between the pools has changed little. Mean and standard deviation SAT scores for both UC 
applicants and California SAT takers in 2011 are virtually identical to 1998. There is no indication that the selectivity of the UC 
applicant pool has increased relative to the general population of California SAT takers during this period. 
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Figure 5 next examines the changing racial/ethnic composition of the UC applicant pool as compared with both California SAT 
takers and high school graduates over the same period. California’s emergence as the first “majority-minority” state is reflected in 
the upward trend lines for each: 

 
The gaps between the three lines are a stark reminder of the continuing educational disparities faced by students of color. The 
key point for purposes of the present discussion, however, is the consistent slope and relationship of the lines over time. 
Changes in the demographic composition of the UC applicant pool are entirely consistent with the changes that have occurred 
among both California SAT takers and high school graduates since 1998. Indeed, the gap between the proportion of 
underrepresented minorities in the UC applicant pool and their proportion among all California SAT takers actually narrowed after 
2004, indicating that the two pools have grown more similar than different. Again, there is no indication that UC applicants have 
become less like the population of California SAT takers during the period covered by this analysis.8 
 
Finally, with respect to family income and parental education, the available data also show no sign of selection effects. 
Unfortunately, however, the poor quality of the SAT Questionnaire data does not permit as definitive a comparison as one might 
like. Among other problems, the problem of missing data is most significant. As shown in Figure 6 (next page), the percentage of 
California SAT takers who declined to respond to SAT Questionnaire items on family income, parental education, or 
race/ethnicity grew sharply in the early 2000s, peaking in 2003. Non-response rates declined thereafter in the case of parental 
education and race/ethnicity. But non-response rates for income have continued to grow to the point where over half of all 
California SAT takers now decline to report family income on the SAT Questionnaire.9,10 

 

In addition to high non-response rates, the income data from the SAT Questionnaire exhibit several other problems that limit their 
reliability and usefulness. First, income is collected as a categorical rather than continuous variable; the student is asked to 
check one of eleven broad income categories, forcing researchers to use the midpoint of each category as an approximation of 
income. Second, research by the Educational Testing Service suggests that student responses to the SAT Questionnaire’s 
income item are far from reliable; in one study, only a third of respondents accurately checked their true income category, as 
later verified by financial aid data (Freeberg, 1988). Finally, because the SAT Questionnaire’s income categories are not 

                                                 
8 The main regression findings presented earlier were also examined to determine whether the growing weight of race/ethnicity as a 

determinant of SAT scores might be a linear function of the proportion of underrepresented minorities within the UC applicant pool. When 
entered into the main regression, the proportion of underrepresented minorities in each applicant cohort did add slightly to the overall explained 
variance but did not reduce the coefficient on race/ethnicity for individual applicants. See Appendix 6. 
9 By comparison, 14 percent of UC applicants failed to report family income in 2011. Appendix 7 shows non-response rates for family income, 
parents’ education, and race/ethnicity among UC applicants from 1994 to 2011. Cases with missing data were excluded from the analysis. 
10 Researchers often find that non-response rates are greater among higher-scoring students, who are presumed to come disproportionately 
from upper-income families. However, the California SAT data show no consistent pattern in this regard: the proportion of non-respondents with 
higher SAT math and verbal scores rose significantly between 1998 and 2005, but fell sharply thereafter, and there is now little difference in 
mean test scores of respondents and non-respondents to the income item on the SAT Questionnaire; see Appendix 8. 
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adjusted for inflation, the proportion of students in the top categories eventually grew so large that the College Board was forced 
to revise the categories in 2008. The revisions have been helpful in reducing compaction at the top of the income distribution, but 
they introduce an obvious discontinuity when one attempts to compare historical income trends before and after 2008. 
 

 
   
For all of these reasons, the lack of reliable information on family income in the SAT Questionnaire prevents any definitive 
comparison of UC applicants and California SAT takers. The most that can be said is that, among California SAT takers who did 
respond to this item, the income distribution appears very similar to that of the UC applicant pool.11 
 

Figure 7

Distribution of Reported Family Income 
Among California SAT Takers vs. UC Applicants,

1998 to 2011

Source:  UC Corporate Student System and College Board College-Bound Seniors Reports.
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11 In addition, the distribution of parental education among California SAT takers appears quite similar to that of the UC applicant pool, although 
exact comparison is not possible because the SAT Questionnaire categorizes parental education differently from the UC application; see 
Appendix 9. 
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To summarize: Comparison of the UC applicant pool with the pool of all California SAT takers provides no grounds to believe 
that selection effects account for the growing correlation between SAT scores socioeconomic background factors observed in the 
UC data. But neither does it definitively confirm the UC findings. The SAT Questionnaire data are inadequate to resolve the 
crucial questions: Are the UC data representative of a broader trend?  Do socioeconomic background factors such as family 
income, parents’ education, and race/ethnicity account for an increasing share of the variance in students’ SAT scores?  And 
does race have a large and growing independent effect after family income and education are taken into account?  
 
A Call for Institutional Research 
One might presume that the California findings could be readily confirmed or disconfirmed using national data on SAT takers. 
That presumption is mistaken, however, since the non-response rate for family income among national SAT takers is virtually 
identical to that among California SAT takers. In a recent year, 55 percent of all US high-school seniors who took the SAT 
declined to report their family income (College Board, 2012, Table 11). If one attempted to replicate the regression analyses 
presented here with either the national or California SAT Questionnaire data, the majority of cases would be eliminated.12  
  
The best alternative source of data may be other state university systems that, like the University of California, receive 
applications from a sizeable proportion of SAT takers in their states.  Because those institutions collect socioeconomic data on 
applicants for purposes of financial aid as well as admissions, the quality of the data they collect tends to be more complete and 
accurate than the SAT Questionnaire data. At UC, for example, information on family income is typically supplied by parents, and 
the data are subject to audit. Merging test-score data with admissions and financial aid information from institutional databases 
can thus provide a more reliable basis for examining trends over time in the relative effects of family income, parents’ education, 
and race/ethnicity on test scores. 
 
Accordingly, the author calls on institutional researchers in other state university systems to replicate and extend the above 
analyses with their own applicant data from the past 20 years. It is important that this work be conducted independently of the 
national testing agencies both because of the unreliability of the SAT Questionnaire data and also to avoid any potential conflict 
of interest, whether in perception or in fact.13 To that end, the National Association for College Admission Counseling’s blue-
ribbon commission on admissions testing has called for an independent national clearinghouse to coordinate research on 
admissions testing (NACAC, 2008). NACAC has offered its own services for this purpose, and the kind of institutional research 
proposed here seems ideally suited to take advantage of that offer. 
 
Alternative Explanations of the “Test Score Gap” 
If the California findings do reflect a broader trend, the question naturally arises: Why has the association between SAT scores 
and socioeconomic background factors, in particular race and ethnicity, apparently grown stronger over the past two decades?   
 
The last 20 years have seen an extraordinary volume of research on the black-white “test score gap” beginning with Jencks and 
Phillips’ The Black-White Test Score Gap in 1998 and Magnuson and Waldfogel’s Steady Gains and Stalled Progress in 2008, 
among many others. Yet that research has produced no consensus about the underlying factors. Explanations that appeal to 
genetic differences cannot explain why the black-white gap narrowed significantly in the 1970s and 80s (Neal, 2006). 
Explanations that appeal to differences in income or SES cannot account for the large residual disparity that remains after 
controlling for those factors (Phillips, et al, 1998; Magnuson, Rosenbaum & Waldfogel, 2008). And explanations that emphasize 
the role of the schools founder on the fact that the test score gap appears before children enter school and persists even when 
black students attend the same schools as whites (Phillips, Crouse, & Ralph, 1998; Jencks and Phillips, 1998). “What explains 
these achievement gaps? It should come as no surprise that the issue has defied simple explanation” (Magnuson and Waldfogel, 
2008, p.1). 
 
No attempt will be made here to summarize this vast body of research, which is widely available elsewhere. With the benefit of 
hindsight on over two decades of work on this subject, instead the aim is to highlight possible explanations that seem most 
relevant to, and consistent with, the trends observed in the California data. 

                                                 
12 While there are a number of methods for imputing missing data, such techniques are unlikely to be useful in the present case. Most 
imputation methods assume that missing values are “missing at random” (Little & Rubin, 2002), an assumption that is not tenable here. In 
addition, most imputation methods would require using other key variables of interest in the present study – e.g., SAT scores, high-school GPA, 
parent education – to derive missing income values, and so would compromise the regression results shown earlier in Figures 1 and 2, which 
estimate the relative weights of these same variables. 
13 Not surprisingly, studies conducted by researchers with ties to the testing agencies have tended to downplay the effect of income and other 
socioeconomic factors on standardized test scores.  See, for example, Sackett, et al. (2009), which relies on income data from the SAT 
Questionnaire.  See also Zwick (2004). 
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Most research on the test score gap has focused on black-white differences and is thus not as directly relevant to the California 
experience as one might wish. The explosion of California’s Chicano and Latino population together with continued growth 
among different Asian  ethnic groups have overtaken that traditional racial dichotomy. Explanations or hypotheses based on 
black students’ experience may not necessarily translate to Latino students. In addition, single-minded focus on trends on the 
black-white test score gap may miss the larger picture. 
 
As shown in Figure 8, the test score gap in California is greatest between black and white SAT takers but has oscillated up and 
down and shows no consistent trend since 1998. If one were to draw inferences about racial and ethnic differences from the 
black-white gap alone, one might conclude that there has been little change in this respect. 
 
But that conclusion would be wrong. For all other racial/ethnic comparisons, test score gaps between underrepresented minority 
and other students have been growing. The Black-Asian, Latino-White, and Latino-Asian test score gaps have increased almost 
every year since 1998. The glaring exception is 2003-04, when the gaps narrowed sharply in all of the comparisons (undoubtedly 
due to the spike in the number of students declining to state their race or ethnicity in that year; see Figure 6 earlier). Other than 
that one year, however, the overall gap between underrepresented minority and other students has steadily widened:14  
 

 
 
These trends suggest the need for caution in extrapolating from research on the black-white test score gap to the overall gap 
between students of color and others. The consensus among researchers is that the black-white gap narrowed substantially in 
the 1970s and early 1980s, plateaued in the late 1980s and 1990s, but resumed narrowing in the 2000s (Magnuson and 
Waldfogel, 2008; Magnuson, Rosenbaum, & Waldfogel, 2008).15 Indeed, some researchers argue that, as a result of growing 
economic inequality in American society, the black-white test score gap has become less significant than the income gap. 
Following the lead of Thomas Piketty, Reardon (2011) finds that the test score gap between students in the top and bottom 
income deciles has widened over the past 40 years to the point where it now exceeds the black-white gap. Again, however, all of 
these findings are limited to black-white comparisons. 
 
In general, explanations of the test score gap can be divided into two types: Those that explain racial/ethnic gaps primarily by 
reference to general socioeconomic factors, such as differences in family wealth or income; and those that emphasize factors 

                                                 
14 Closer examination of test-score differences between specific ethnic groups in the UC applicant data indicates that most of the increase in 
the overall gap between underrepresented minority and other students reflects changes among Latinos. In a regression analysis predicting 
SAT scores conditional on family income, parents’ education, and categorical variables for specific racial/ethnic groups, the beta weight for 
Latino applicants increased sharply from -0.14 (relative to white applicants) in 1997 to -0.22 in 2011. The beta weights for Asian applicants 
grew slightly from 0.04 to 0.06 and for black applicants from -0.14 to -0.16 (all relative to white applicants) over the same period. 
15 Most research on the national black-white test score gap has relied on NAEP (National Assessment of Educational Progress) scores rather 
than SAT scores.  
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specifically associated with race, such as discrimination or segregation. The distinction is not perfect, nor are the two types of 
explanations mutually exclusive. But it is central to the debate over policies for ameliorating racial disparities in education, such 
as affirmative action. 
 
A great deal of research on the black-white test score gap has favored the first type of explanation. Those studies have 
emphasized, among other influences, differences in family income (e.g., Magnuson & Duncan, 2006; Magnuson, Rosenbaum, & 
Waldfogel, 2008), parental education (e.g., Haveman & Wolfe, 1995; Cook & Evans, 2000), and quality of schools (e.g., Phillips, 
Crouse, & Ralph, 1998; Corcoran & Evans, 2008) as factors underlying black-white test score differences. As a group, black 
students are disproportionately affected by all of these factors.  For example, black students have, on average, fewer resources 
in and out of the home, poorer health care, and less effective teachers, all which can have an impact on test scores (Haveman, 
et al.,  2004; Meyers, et al., 2004; Phillips & Chin, 2004).16 
   
Economic inequality, in particular, is most often cited in discussions of the black-white test score gap, and that explanation is 
plausibly consistent with the trends observed in the California data. The growing SAT-score gap between students of color and 
others parallels the marked increase in income inequality in California and the US over the last two decades (Congressional 
Budget Office, 2011). 
  
The main difficulty with this explanation is that it does not account for the large and growing residual association between race 
and SAT scores observed in the California data after controlling for family income and parental education. Indeed, much the 
same problem is evident in extant research on the black-white test score gap: Though class differences account for a portion of 
the gap, they by no means eliminate it entirely. Conventional measures of socioeconomic status leave a large portion, even a 
majority of the gap, unexplained (Phillips, et al., 1998; Magnuson, Rosenbaum & Waldfogel, 2008). 
 
Researchers who study the effects of economic inequality on the black-white test score gap argue, nevertheless, that this result 
may simply reflect deficiencies in available measures of SES. In place of family income, for example, wealth may be the more 
decisive factor. Measures of parental net worth not only provide a better indicator of current family resources but also capture 
family background effects that span more than one generation. Studies that have examined black-white wealth gap find that it is 
more pronounced than the income gap, and that it appears to have widened in recent decades (Oliver & Shapiro, 2006). Urging 
researchers to look more carefully at this and other family background factors, Wilson argues, “[M]easures of black-white family 
background differences are not only incomplete but probably underestimate the importance of such differences. … [A]dditional 
measures of family environment might account for the remainder of the black-white gap” (1998, p. 505).  
 
The problem, however, is that this explanatory framework knows no stopping point – there will always be additional variables that 
may be considered. While certainly plausible as an explanation of trends in the California test score data, the assumption that 
racial/ethnic differences are reducible, in principle, to general socioeconomic factors remains unproven. 
  
A second type of explanatory framework looks to factors specifically associated with race and ethnicity, such as the experience 
of racial discrimination among students of color. The notion of “stereotype threat” among black students who take the SAT is one 
example of this type of explanation (Steele & Aronson, 1995). Another is the resurgence of racial segregation in schools and 
communities throughout California and the US. 
 
Researchers who have studied the black-white test score gap have long noted the coincidence between trends in racial 
segregation and changes in the size of the gap. Following the US Supreme Court’s decision in Brown v. Board of Education, 
racial segregation in US schools decreased dramatically during the 1960s and 1970s. The black-white test score gap narrowed 
significantly during the same period.  School desegregation stalled in the 1990s as the result of court decisions limiting busing 
and other integration measures. Progress in narrowing the test score gap stalled at the same time. The coincidence of these 
trends has provoked a great deal of research to determine if, and how, they may be causally linked (for a useful summary, see 
Vigdor & Ludwig, 2008). 
 
Among the most rigorous efforts to determine whether a causal connection exists is Card and Rothstein’s (2007) influential study 
of SAT-score gaps in metropolitan areas across the US: “We find robust evidence that the black-white test score gap is higher in 

                                                 
16 Evans, Hout, & Mayer (2004) distinguish between two general kinds of effects that socioeconomic inequality may have on test score gaps. 
First are “mechanical” consequences; insofar as socioeconomic factors have a direct effect on individual student achievement, any increase in 
economic inequality, other factors held constant, will lead mechanically to an increase in the test score gap. Second are “externalities.” For 
example, growing economic inequality may affect state spending decisions for K-12 education or increase economic segregation within schools 
and neighborhoods, which may in turn affect student achievement. 
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more segregated cities” (p. 1).  Their findings suggest that neighborhood segregation may have more causal importance than 
school segregation per se, although they were unable to account fully for the effects of the latter due to tracking within schools. 
Other researchers have found significant independent effects of both school and neighborhood segregation on black-white test 
score gaps (Vigdor, 2006; Rubinowitz & Rosenbaum, 2001; Guryan, 2004; Hanushek, et al., 2004; Hoxby, 2000). 
 
One difficulty in this kind of research is differentiating the effects of school or neighborhood segregation from the effects of 
poverty, which often overlap. Even in the absence of segregation, substantial black-white test score differences can be expected 
for this reason. On the other hand, the frequent pattern of “double segregation” on the basis of both race and poverty (Orfield & 
Frankenberg, 2014) may produce an interaction effect that can accentuate such differences. As Rothstein (2014) has argued,   
 

There are two aspects to this conclusion: First, social and economic disadvantage – not poverty itself, but a host of 
associated conditions – depresses student performance, and second, concentrating students with these disadvantages in 
racially and economically homogenous schools depresses it further (p. 1). 

 
In short, racial segregation may amplify the effects of poverty and other kinds of social inequality on student achievement. The 
interaction of race and class may help explain why the effect of family income on SAT scores is non-linear and more than twice 
as large for black students (Dixon-Román, Everson & McArdle, 2013).17  
 
If racial segregation does have an independent effect on student achievement, as much research on the black-white test score 
gap suggests, that explanation could account for observed trends in the California SAT data over the past two decades: why the 
test score gap has grown for Latino as well as black students, and why the gap remains after controlling for conventional 
measures of SES such as family income and parental education. 
 
California’s schools have undergone a vast demographic transformation in the last 20 years, to an even greater extent than the 
nation’s schools. The most dramatic change has been among Latino students. Between 1993 and 2012, the number of Latinos 
enrolled in California schools increased by 68 percent, and their proportion increased from 25.5 to 52.7 percent, becoming a 
majority of public school enrollments. White and black enrollments declined in both absolute and relative terms, while the 
proportion of Asian enrollments held steady (Orfield & Ee, 2014, p. 28). 
 
Rather than being dispersed throughout the state’s schools, however, the growing population of Chicano and Latino students has 
been concentrated in a relatively few, intensely segregated schools and school districts. Those schools also disproportionately 
enroll many black students, and a clear pattern of co-segregation of students of color has emerged (Orfield & Frankenberg, 
2014). On a variety of measures, racial segregation among Latino and black students has increased sharply:  
  

In 1993, more than two decades ago, about half of California’s schools were still majority white schools, and only one-
seventh were intensely segregated (zero to 10 percent whites). Fewer than 5 percent were “apartheid” schools (99 percent 
to 100 percent students of color). By 2012, 71 percent of the state’s schools had a majority of students of color and fewer 
than 30 percent were majority white. The proportion of intensely segregated schools had doubled in just two decades, with 
one school in fourteen an apartheid school (Orfield & Ee, 2014, pp. 31-32). 

 
Slightly more than half of the state’s Latino students now attend “intensely segregated” schools – 90 percent or more students of 
color -- and the comparable proportion for black students is 39 percent (Orfield & Ee, 2014, pp. 31-33). At the same time, the 
sharp rise in racial segregation has overlapped with rising poverty levels in those same schools: 
   

In 1993, black and Latino students attended schools with 52 percent and 58 percent poor children, respectively, as 
measured by subsidized lunch eligibility (around 120 percent of the federal poverty level qualifies for free school lunch). By 
2012, blacks on average attended schools whose populations were two-thirds poor children, and Latinos attended schools 
that were more than 70 percent poor (Orfield & Ee, 2014, p. 41). 

 
This pattern of “double” or even “triple segregation” (when language differences are also considered) has created what has aptly 
been described as a “perfect storm” (Boger, 2003) of educational, social, and economic disadvantage in intensely segregated 
schools. That those multiple disadvantages may compound to exacerbate test score gaps would not be surprising and could 
account for the growing association between race and SAT scores observed in the UC data. 

                                                 
17 The UC applicant data also show a statistically significant, non-trivial interaction effect between underrepresented minority status and family 
income in more fully specified regression models predicting SAT scores; see Appendix 6. 
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In sum, both growing socioeconomic inequality and growing racial segregation offer plausible explanations of the California test 
score data, and it is likely that both factors are at work. The relative importance of these explanations still matters, however, 
since they have very different policy implications for the role of both race and SAT scores in college admissions, as discussed in 
the conclusion to this paper. 
 
Adverse Impact of SAT Scores on Students of Color 
Before turning to those policy questions, however, it is important to consider two further aspects of the relationship between race 
and the SAT revealed in the UC data: (1) the adverse impact of SAT scores on admission of underrepresented minority 
applicants, and (2) the marginal validity of SAT scores in predicting college outcomes, especially for students of color. 
  
Proponents of the SAT often emphasize that other measures of student achievement – high school grades, AP Exams, SAT 
Subject Tests, and other national assessments such as NAEP -- exhibit similar gaps between students of color and others. As a 
former president of the College Board famously remarked, “Getting rid of the SAT or any other standard is not going to change 
that fundamental fact. Instead of smashing the thermometer, why not address the conditions that are causing the fever?” 
(Stewart, 1998).  Researchers with ties to the testing agencies emphasize the same point, if in less colorful language: 
 

Results indicate that the score gaps that are observed in admission tests among members of different racial and ethnic 
groups and different socioeconomic groups are also found in other standardized tests and in other measures of educational 
attainment. It is hypothesized that these differences are a powerful illustration of an important social problem: inequitable 
access to high quality education (Camara & Schmidt, 1999, p.1). . . . The indisputable fact is that both high school grades 
and scores on admissions tests are reflections of the same education system, with all its flaws and inequities (Zwick, 1999, 
p. 323). 

 
The problem with statements such as these is that they obscure a fundamental point: The magnitude of the gap between 
students of color and others is much greater for SAT scores than for admissions criteria such as high school grades. As a result, 
the SAT has a more adverse impact on Latino and black applicants’ chances of admission. Figure 9 illustrates the point. The 
figure is again based on the sample of 1.1 million California residents who applied for freshman admission from 1994 to 2011. In 
this case, applicants have been divided into ten equal groups, or deciles, based on their test scores. The red bars in the figure 
represent the percentage of applicants within each SAT decile who are Latino or black.  The blue bars show the percentage of 
Latino and black applicants when the same students are ranked by high school GPA.   

 
The difference is stark. Although SAT scores and high school GPA both have an adverse impact on students of color, the 
demographic footprint of the SAT is far more extreme. At the bottom of the applicant pool, Latino and black applicants comprise 
60 percent of the lowest SAT decile but only 39 percent of the lowest HSGPA decile. Conversely, within the top decile – those 
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most likely to be admitted – Latinos and blacks comprise 12 percent of applicants when ranked by high school grades but just 5 
percent when ranked by SAT scores. Using SAT scores to rank applicants produces more severe racial/ethnic stratification than 
high school GPA. The relative emphasis that colleges place on the two criteria can thus make a substantial difference in the 
demographic composition of the admitted pool.18,19 
  
Validity of SAT Scores in Predicting College Outcomes  
A last set of findings from California concerns the predictive validity of the SAT. Predicting college success is the raison d’etre for 
college admissions tests such as the SAT.  As the UC data demonstrate, however, SAT scores are a relatively poor indicator of 
student success in college. This is especially true for students of color. While SAT scores have a strong adverse impact on 
admission of Latino and black students, they are relatively weak predictors of how those students actually perform in college. 
 
The College Board conducts annual validity studies to provide empirical justification for use of the SAT as an admissions 
criterion. Those studies ordinarily focus on first-year college grades as an outcome measure, since that measure of college 
performance is most readily available. Typically, validity studies examine the multiple correlation among high school GPA, SAT 
scores, and first-year college grades for a given sample of college freshmen. They invariably find that combining SAT scores with 
high school GPA provides better prediction than either factor alone. While high school GPA is usually the best single predictor in 
most samples, inclusion of SAT scores in the correlation adds a statistically significant, if modest, increment to the prediction 
(see, for example, Patterson & Mattern, 2012). Such studies constitute the principal justification of the SAT’s validity for use in 
college admissions under established national testing standards (AERA/APA/NCME, 2014). 
 
The California data paint a rather different picture. Extending back over two decades, the UC database provides a longer-term 
and more significant measure of student performance than first-year grades: college completion. It also permits examination of 
how socioeconomic factors may affect the prediction. Because family background is correlated with both SAT scores and college 
outcomes, much of the apparent predictive power of the SAT actually reflects the proxy effects of socioeconomic status. 
Berkeley economist Jesse Rothstein (2004) conservatively estimates that traditional validity studies that omit socioeconomic 
variables overstate the predictive power of the SAT by 150 percent. 
  
Figure 10 (next page) shows the relative weights of high school GPA and SAT scores in predicting 5-year graduation rates at 
UC. The sample includes all California residents who enrolled as UC freshmen from 1994 through 2005.20 The coefficients are 
standardized and show the effect of a one standard-deviation change in each measure on the probability of graduating from UC, 
holding the other measure constant, thus permitting direct comparison of their relative weights. The weights are given both 
before and after controlling for SES (family income and parents’ education), and for all entering freshmen vs. underrepresented 
minority freshmen.   
 
Looking first at the weights for all UC freshmen, it is evident that, of the two admissions criteria, high school GPA is by far the 
stronger predictor of college completion. This finding replicates the results of an earlier, more comprehensive study of graduation 
rates at UC (Geiser & Santelices, 2007), subsequently confirmed in Crossing the Finish Line, the largest national study of college 
completion conducted to date. Based on a massive sample of entering freshmen at 21 state flagship universities and four state 
higher education systems, Bowen and his colleagues found that,  
 

High school grades are a far better predictor of both four-year and six-year graduation rates than are SAT/ACT test scores 
… The consistency of the results is extraordinary. In all but one of these more than 50 public universities, high school GPA 
remains a highly significant predictor of six-year graduation rates after taking account of the effects of test scores. . . .Test 
scores, on the other hand, routinely fail to pass standard tests of statistical significance when included with high school GPA 
in regressions predicting graduation rates . . . (Bowen, Chingos, and McPherson, 2009, pp. 113-115; italics in original). 

                                                 
18 The demographic footprint of the SAT has worsened relative to HSGPA during the period covered by this study, although the trend is partially 
obscured by the overall increase in the percentage of Latino and black applicants to UC, which rose from 21% to 34% during this time. In the 
bottom SAT quintile, the proportion of students of color increased from 43% in 1994 to 70% in 2011, as compared with an increase from 38% to 
52% within the bottom HSGPA quintile. Conversely, at the top of the applicant pool, the proportion of students of color in the top SAT quintile 
rose from 5% in 1994 to 9% in 2011, while their proportion in the top HSGPA quintile grew by a much larger amount, from 9% to 19%. 
19 SAT scores also correlate much more closely than HSGPA with family income and parents’ education.  In the overall UC sample, the 
correlation of SAT scores with family income was .36, and with parents’ education, .45.   For HSGPA, the correlations were .11 and .14, 
respectively. See Appendix 1. 
20 The modal time-to-degree for students who graduate from UC is about four years and a quarter. The analysis was limited to freshman 
cohorts entering UC before 2006 in order to allow sufficient lead time for modal time-to-degree. See Appendix 10 for full regression results.  
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Moreover, when controls for family income and parental education are introduced, as shown in the second set of bars above, the 
limited predictive power of SAT scores becomes even more evident. While the weight for HSGPA remains steady or increases 
slightly, the weight for SAT scores declines by approximately a third. This result strongly suggests the proxy effects of 
socioeconomic background factors. 
  
Finally, turning to the results for underrepresented minority students, the predictive validity of SAT scores is reduced still further, 
especially after controls are introduced for family income and parents’ education. While SAT scores remain a “statistically 
significant” predictor of UC graduation for students of color, the effect size is very small indeed.21 
   
Taken together with the previous findings on the adverse impact of SAT scores on admission of students of color, the predictive-
validity findings shown here pose a fundamental question about costs and benefits: Is the adverse racial impact of the SAT 
justified in view of the relatively limited benefit it provides in predicting student performance in college? The concluding sections 
of the paper discuss the implications of the California findings for this and other policy issues. 
 
Policy Implication #1:    On “Workable Alternatives” to Race-Conscious Affirmative Action 
Regents of the University of California v. Bakke decisively altered not only the legal rationale but the broader public debate over 
consideration of race in college admissions. Up to that time, the primary rationale for race-conscious admissions policies was 
remedial: overcoming racial disparities created by decades of segregation and other exclusionary laws. After Bakke, the policy 
narrative pivoted to emphasize the educational benefits of racial diversity. For better or worse, the diversity rationale has become 
the primary framework within which race-conscious admissions policies are now debated and litigated (Garces, 2015). 
   
The California findings have important implications for several key aspects of the diversity rationale. The first concerns the notion 
of “workable alternatives” to race. In a series of decisions following Bakke – Gratz v. Bollinger (2003), Grutter v. Bollinger (2003), 
and Fisher vs. University of Texas (2013) -- the US Supreme Court has increasingly restricted the use of race-conscious 
admissions policies by applying a legal standard known as “strict scrutiny.” That standard involves a two-pronged test requiring 
that, before taking race into account, college and universities first demonstrate a “compelling interest” in enrolling a diverse 
student body and second, that the admissions policies they adopt are “narrowly tailored” for this purpose. 
 
One of the main tests of whether race-conscious admissions policies are narrowly tailored, in turn, is that colleges and 
universities have made good-faith efforts to explore workable, race-neutral alternatives to achieve diversity by other means. For 
example, some argue that “class-based affirmative action” – giving preference in university admissions to low-income or first-

                                                 
21 Technical note: The difference in the validity coefficients for HSGPA and SAT scores is not attributable to range restriction; see Appendix 11. 
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generation college students – can yield a substantial improvement in racial diversity at the same time. A recent volume published 
by the Lumina and Century Foundations, The Future of Affirmative Action, proposes a number of different “proxies” for race, 
even to the use of zip codes, as a means of expanding admission of students of color through facially race-neutral means 
(Kahlenberg, 2014).  Others are skeptical, noting that Latinos and African Americans represent a relatively small proportion of all 
low-income or first-generation college applicants. Simulations using national SAT data suggest that admissions policies that rely 
only on race-neutral measures such as class-based affirmative action or “percent plans” (i.e., admitting a fixed percentage of 
students from every high school), while helpful, cannot produce the same level of diversity as policies that give explicit 
consideration to race (Carnevale, Rose, & Strohl, 2014). 
 
The California findings weigh decisively on the side of skepticism and demonstrate why class-based affirmative action is unlikely 
to provide a workable alternative to race-conscious admissions policies: After controlling for family income and parents’ 
education, race uniquely accounts for a substantial share of the variance in SAT scores. 
    
The California data also have important implications for another element of the narrow-tailoring test, namely, that race-conscious 
admissions policies must be temporary and of limited duration. In her majority opinion in Grutter v. Bollinger (2003), then-Justice 
Sandra Day O’Connor famously declared, “We expect that 25 years from now, the use of racial preferences will no longer be 
necessary to further the interest approved today” (p. 31). Her opinion reflects a widely held view that racial and ethnic differences 
are receding in importance in contemporary society. 
 
Yet the UC data show that, at least in California, race not only remains an important factor in explaining test score gaps but has 
grown in importance over the past two decades. Rather than declining in salience, race has now become more influential than 
either family income or parental education in accounting for test score differences. The California findings should give pause to 
those who assume that racial and ethnic disparities in educational opportunity will inevitably narrow over time. 
    
Ultimately, the debate over workable alternatives to race-conscious affirmative action may turn on the question of causation: 
What accounts for the growing test score gap between students of color and others observed in the California data? Advocates 
of class-based affirmative action will point to growing socioeconomic inequality in California and the US as the likely culprit 
(Kahlenberg, 2014; Reardon, 2011). If true, this implies that ameliorating general disparities in wealth and income offers the best 
hope for closing the gap. But the resurgence of racial segregation in California’s schools suggests another plausible explanation. 
If true, that explanation implies that renewed efforts to integrate schools and neighborhoods are essential to remedy test score 
gaps among students of color. 
 
Which, if either, of these two explanations is most dispositive is thus a matter of some consequence beyond the ivory tower. The 
conservative judicial trend limiting racial classification in college admissions has had significant repercussions for school 
integration efforts affecting a much larger number of students at the K-12 level.22 If racial segregation does account for a 
substantial part of the test score gap, beyond what can be explained by income or class differences alone, an overbroad 
Supreme Court decision ending race-conscious policies at elite colleges and universities could exacerbate underlying disparities 
in the nation’s schools.23,24   
 
Policy Implication #2:  On the Disparate Impact of the SAT 
At first glance, the California findings might seem to suggest a traditional remedy for racial disparities in college admissions – 
pursuing a claim of “disparate impact” against the SAT. The UC data provide two factual elements necessary to initiate a 

                                                 
22 “The comparison of affirmative action to school desegregation might strike some as odd. Most scholars considering both have limited their 
discussion to whether affirmative action is consistent or inconsistent with the Brown v. Board of Education I prohibition of assigning students 
according to their race (i.e., whether Brown I reflects an anticlassification or antisubordination principle). There is more to be said, however, 
because affirmative action and school desegregation cases are fundamentally quite similar. Both are Equal Protection Clause challenges to the 
racial activities of public schools that can result in federal court participation in local and state educational policy” (Parker, 2004, p. 1694). 
23 This paper is being written just as the US Supreme Court has agreed to rehear Fisher v. University of Texas, which will be argued in the 
2015-16 term.  
24 Again, it is hoped that this paper may stimulate institutional researchers in other state public higher education systems to replicate and 
extend the analyses presented here. Researchers at those institutions will have access to all of the various data sources required: (1) 
longitudinal, student-level data for applicant cohorts going back to the early 1990s (when most institutions began keeping electronic records), 
(2) SAT or ACT scores for all applicants (who typically account for a sizeable fraction of test takers in each state), and (3) independent data on 
family income and parental education from admission and financial aid applications. In addition, for in-state students, most researchers will 
have access to (4) data on applicants’ high school of origin (including the racial/ethnic composition of those schools). Merging these various 
data sources will permit confirmation of whether the racial and SES trends in SAT scores observed in California are present in other states and 
also facilitate analysis of alternative explanations of such trends, if confirmed.  
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discrimination claim: (1) SAT scores have a demonstrable adverse statistical effect on admission of students of color, while at the 
same time, (2) they are relatively weak predictors of student outcomes such as college graduation, especially for Latino and 
black students. Together, these findings suggest that colleges’ and universities’ reliance on the SAT as an admissions tool 
unjustifiably disadvantages students of color.  
 
Yet the likelihood of a successful challenge to the SAT is small, for a number of legal, political, and practical reasons outlined 
below. And even if such a challenge were successful, it is not clear that eliminating consideration of SAT or ACT scores in 
college admissions would have as great a remedial effect as preserving race-conscious affirmative action. 
 
A first obstacle to mounting a disparate-impact claim against the SAT or ACT is that, because the College Board, ACT, and other 
test producers do not receive federal funding, they are not subject to such claims. Suing colleges and universities that employ 
the tests is the only available judicial remedy.25 The potential liability of colleges and universities to disparate-impact claims may 
be one reason why the diversity rationale for affirmative action has proven more attractive to those institutions than the older, 
remedial rationale. Emphasizing the educational benefits of a diverse student body does not expose them to the liability they 
might face by acknowledging the adverse impact of the SAT on students of color. 
      
Case law on disparate impact is unusually convoluted and, like that on affirmative action, has become increasingly constrained 
by the conservative trend of recent court decisions. Unless a college or university has a history of racial segregation, it is nearly 
impossible to challenge reliance on the SAT on an Equal Protection claim under the 14th Amendment of the U.S. Constitution, 
since courts have held that such a claim requires a showing that the institution was motivated by discriminatory intent. A showing 
that standardized tests have a discriminatory effect – as opposed to intent – is unlawful only if made so by statutes or 
regulations. 
   
Of those statutes and regulations, Title VI of the 1964 Civil Right Act is most prominent. Although Title VI itself prohibits only 
intentional discrimination, federal agency regulations adopted to implement Title VI prohibit colleges and universities that receive 
federal funds from engaging in practices that have the “effect” of discriminating on the basis of race. Until 2001, the courts 
allowed plaintiffs to sue for enforcement of those regulations against colleges and universities, including loss of federal funding, 
based on a showing of disparate impact. 
 
In its decision in Alexander v. Sandoval (2001), however, the U.S. Supreme Court ruled that there is no private right of action to 
bring a disparate impact suit to enforce Title VI regulations. Thus, the only remaining remedy for those who would challenge the 
adverse effects of standardized tests on students of color is to seek administrative enforcement through the U.S. Department of 
Education’s Office for Civil Rights. Private individuals and advocacy organizations can file administrative complaints which may 
trigger OCR “compliance reviews” of colleges and universities when there is sufficient evidence that admissions criteria have 
disparate impact. 
 
Even if a disparate-impact claim against the SAT were to proceed this far, moreover, there is no guarantee that it would succeed. 
Assessing a disparate-impact claim involves a three-step process, with a shifting burden of proof between the complainant and 
the institution employing the test in question.  In the first step, the burden is on complainant to show that the test produces a 
significant racial disparity. The California data suggest strongly that this burden could be met. In the second step, the burden 
then shifts to the institution to show that the test is “educationally necessary,” that is, that it serves a “substantial legitimate” 
educational purpose. Then, in the third step, the burden shifts back to the complainant to demonstrate that there is an alternative 
test or practice that could serve the same educational purpose with less adverse impact on students of color. 
   
It is in the latter steps that difficulties are likely to arise. In the first place, the term “educational necessity” is a misnomer because 
it suggests a stronger standard than case law actually requires. Rather than being essential or indispensable, the educational-
necessity test requires only that the challenged practice “serves in some significant way” or “bears a manifest relationship” to the 
university’s educational purpose (Wards Cove, 1989; University of California, 2008).  While SAT scores are a relatively weak 
predictor of student outcomes such as first-year college grades, they do add a small predictive increment beyond that which is 
provided by high-school grades alone. To what extent this small increment is of practical significance is arguable (Crouse and 
Trusheim, 1988), but there is little question that the SAT meets the standard of statistical significance employed in most 
predictive-validity analyses, including those conducted at UC. Given the stakes involved, it is likely that the national testing 
agencies would mobilize all of their considerable analytical and political resources in support of the claim that test scores are 
valid indicators of student performance in college. 

                                                 
25 The legal analysis here draws heavily on a paper by Kidder and Rosner (2002). 
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Second is the question of alternatives. While eliminating reliance on tests or going “test optional” is feasible at smaller, less 
selective colleges, it may be less feasible at large, highly selective universities that receive tens of thousands of applications. 
Admissions officers at those institutions often regard the SAT and ACT as indispensable tools for comparing applicants. Other 
than high school grades, test scores are often the only other metric that is available on all applicants, and admissions officers 
typically consider SAT or ACT scores in conjunction with high-school GPA in order to take account of variations in grading 
standards across different high schools. 
 
To be sure, there are other kinds of tests that might be used for admissions purposes, but those tests tend to have similar 
impacts on students of color. On purely educational grounds, a strong case can be made for replacing norm-referenced tests 
such as the SAT or ACT with curriculum-based, subject-specific assessments such as the SAT II Subject Tests or Advanced 
Placement exams.  Proponents of such assessments argue that they align more closely with materials that students study in the 
classroom, minimize the need for test prep, and better reinforce teaching and learning of a rigorous academic curriculum in the 
schools (Atkinson & Geiser, 2009). Yet such assessments do not provide any direct or immediate advantage to minority 
examinees, and score gaps are very similar to those found on the SAT or ACT. Purely with respect to disparate impact, there is 
little to choose between the two kinds of tests (Geiser & Studley, 2002; Kobrin, et al., 2006).26  
          
Thus, despite their adverse impact on admission of students of color, there is a strong probability that tests such as the SAT or 
ACT would survive a disparate-impact challenge, both in view of the statistically significant, if modest, correlation between test 
scores and first-year college grades and also because there are no readily available alternatives to the major national tests that 
have less adverse impact.27 
 
Finally, even if a disparate-action challenge were successful, its remedial impact would be limited the particular college or 
university against which the complaint was brought. And such an action would result only in elimination of the challenged test, 
leaving in place other admissions criteria that also have questionable impacts on students of color. By itself, a disparate-impact 
challenge to the SAT would likely have far less remedial impact than institutional policies that give explicit consideration to race 
in admissions decisions. 
    
Policy Implication #3:  Reclaiming the Remedial Rationale for Affirmative Action 
Rather than eliminate the SAT, the more important lesson to draw from the California findings is the continuing relevance of the 
original, remedial rationale for affirmative action. While the courts may have rejected historical discrimination as a justification for 
race-conscious admissions policies, the UC data illustrate how SAT scores and other selection criteria pose an unwarranted 
barrier to admission of students of color in the present day, beyond what can be justified by their limited capacity to predict 
success in college. The SAT is not unique but only a more extreme example of the problem. 
  
The notion that the adverse impact of standardized tests may provide a remedial rationale for race-conscious affirmative action is 
not new. In the U.S. Supreme Court’s decision in Bakke, Justice Powell opined that compensating for bias in standardized 
testing could conceivably justify race-sensitive admissions (Regents of UC v. Bakke, 1978, p. 306, note 50). More recently, the 
U.S. Sixth Circuit’s opinion in Grutter cited the strong correlation between race and LSAT scores as one factor in its decision to 
uphold the University of Michigan Law School’s affirmative action policy:  

 
Diversity in education, at its base, is the desegregation of a historically segregated population and . . . Bakke and Brown 
must therefore be read together so as to allow a school to consider race or ethnicity in its admissions for many reasons, 
including to remedy past discrimination or present racial bias in the educational system. . . . Criticism of the use of numerical 
credentials such as LSAT scores is made in this opinion to support the law school's use of other criteria in its admission 
policy - one of which is race or ethnicity (Grutter v. Bollinger, 2002). 

 
The SAT is not, however, the only admissions criterion whose adverse racial impact is disproportionate to its measurement 
validity. Virtually all other academic criteria now employed in college admissions raise similar concerns, if to a lesser degree. The 

                                                 
26 UC studies show that the predictive validity of curriculum-based tests such as the SAT II Subject Tests and AP exams is equal to or slightly 
better than the SAT or ACT, although the incremental gain in prediction is too small by itself to dictate adoption of one kind of test over the 
other (Geiser & Studley, 2002). The case for curriculum-based tests rests primarily on their educational value rather than their predictive validity 
or differential impact, both of which are similar to the SAT’s and ACT’s.  
27 Some testing experts have proposed a number of promising alternatives to the SAT or ACT aimed at assessment  of “non-cognitive” factors 
such as achievement motivation and academic self-efficacy (Robbins, et al., 2004; Schmitt, et al., 2009; Sternberg, et al., 2012). However, 
such assessments raise issues of cost, scalability, and possible “gaming” of the tests by applicants and, in any case, are not yet widely 
available as alternatives to the established national admissions tests. 
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significance of the SAT is that it illustrates so clearly the costs and benefits involved. Yet eliminating the SAT, by itself, would do 
little to remedy the many other ways, large and small, that students of color are unjustifiably disadvantaged in contemporary 
college admissions. 
   
“Strength of curriculum,” for example, is one of the top three criteria now employed in college admissions. Along with test scores 
and high school grades, that criterion is rated as of “considerable importance” by a substantial majority of admissions 
professionals at US colleges and universities (National Association for College Admission Counseling, 2015, pp. 27-35). 
    
Strength of curriculum is most often measured by the number of Advanced Placement classes on an applicant’s transcript. 
Admissions officers typically interpret this as an indicator of an applicant’s willingness to challenge him or herself by taking more 
difficult, advanced-level coursework. 
   
The problem is that AP classes are not equally available to all students, despite efforts to expand AP offerings in low-performing 
schools (Klopfenstein & Thomas, 2010). Even where they attend high schools with robust AP programs, minority students are 
often tracked out of such classes (Oakes, 1985; CSU Institute for Education Reform, 1999). For these reasons, employing AP as 
admissions criterion has an adverse impact on students of color (Oakes, 1990; Oakes, Gamoran, & Page, 1992). 
   
A key question, therefore, is whether the adverse racial impact of this admissions criterion is justified by its utility in predicting 
student success in college. The California data indicate that the answer is no: The number of AP classes on a student’s 
transcript bears almost no relationship to how he or she performs at UC (Geiser & Santelices, 2004). While AP exam scores do 
correlate with college performance, merely taking AP classes, without passing the AP exams, is not a valid indicator of how 
students will perform in college. The key is not simply taking the classes but mastering the subject matter, as subsequent 
research has now confirmed (Doughtery, Mellor, & Jian, 2006; Klopfenstein & Thomas, 2009).  
   
The same problem affects high school GPA itself.  A survey conducted by the National Association for College Admission 
Counseling found that about 70 percent of all US high schools award “bonus points” for AP classes in calculating students’ GPAs 
(NACAC, 2004).  For example, a grade of “B”, which would normally be worth 3 grade points, is counted as 4 points for an AP 
class. Bonus points are awarded just for taking the classes, whether or not students pass the AP exams. This creates an 
incentive for students to load their schedules with AP classes in order to raise their GPA and improve their college-admissions 
profile, but then skip the exams. It has also contributed mightily to grade inflation; the average high school GPA among 
applicants to UC Berkeley, for example, is now 4.2. 
    
Few would advocate eliminating high school grades as an admissions criterion, nor is that the argument here. High school GPA 
remains the single strongest predictor of student performance in college. Yet the manner in which HSGPA is typically calculated 
– the so-called “weighted GPA,” with bonus points awarded for AP classes – unnecessarily disadvantages students of color while 
adding little, if any, improvement in predictive validity. In fact, unweighted grades are superior to weighted GPA in predicting 
student performance at UC (Geiser & Santelices, 2007). 
 
The SAT is thus not alone in its cost-benefit calculus, but only a more extreme example. SAT scores have a far stronger racial 
imprint than high school grades but much weaker validity as an indicator of how students will perform in college.  Nevertheless, 
under the existing legal standard for demonstrating educational necessity, SAT scores do exhibit a statistically significant, if 
modest, correlation with first-year college grades and are therefore likely to meet that standard. 
    
It has been said that intelligence is the ability to hold simultaneously in mind two contradictory thoughts. The case for race-
sensitive, remedial admissions policies follows from this contradiction: Though the SAT may meet the legal test of “educational 
necessity,” it has a substantial adverse effect on students of color beyond what can be reasonably justified by its predictive 
validity. Consideration of race is therefore necessary to compensate for that effect. 
 
This conclusion is underscored by the standards for “fairness” in testing published jointly by the American Educational Research 
Association, American Psychological Association, and National Council on Measurement in Education.  Standard 3.16 of the 
recently reissued Standards for Educational and Psychological Testing states, 
 

When credible research indicates that test scores for some relevant subgroups are differentially affected by construct-
irrelevant characteristics of the test or of the examinees, when legally permissible, test users should use the test only for 
those subgroups for which there is sufficient evidence of validity to support score interpretations for the intended uses 
(AERA/APA/NCME, 2014, p. 70).  
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Given the marginal validity of SAT scores in predicting college success, particularly for students of color,28 consideration of race 
is essential to ensure fairness in college admissions.  
 
Policy Implication #4:  On Race, the SAT, and “Individualized Review” 
A final issue concerns the role of race and the SAT in individual admissions decisions.  Abstract notions of “academic merit,” 
“diversity,” or “college readiness” aside, college admissions ultimately comes down to review, comparison, and selection (or 
denial) of individual applicants. Collectively, of course, such decisions do produce group patterns, and colleges and universities 
often strive to expand access for groups that are underserved. But in the final analysis, admissions criteria must be perceived to 
be fair and make sense as applied to the individual applicant. 
 
The Supreme Court has affirmed the importance of individualized review as part of its “narrow tailoring” doctrine in a series of 
affirmative action cases. In Bakke, the Court rejected mechanistic set-asides or quotas for minority applicants, but endorsed 
admissions policies that involve a flexible, individualized consideration of applicants so that race, while important, is only one of a 
number of factors considered. Subsequently in Gratz (2003), the Court rejected a point system which, though it considered race 
as only one of several factors, awarded undergraduate applicants to the University of Michigan a fixed number of points for 
underrepresented minority status. In its companion decision in Grutter (2003), however, the Court simultaneously affirmed UM’s 
admissions policy for graduate students, which also considered race as one of several factors but gave no fixed weight to 
minority status. A key difference between the two policies, in the Court’s opinion, was the individualized attention to race. 
  
Whether or not one agrees with the overall direction of recent case law on affirmative action, it should be evident that a student’s 
race or ethnicity is an imperfect indicator for admissions purposes. Under a remedial rationale, for example, the assumption that 
underrepresented minority status is invariably an indicator of social disadvantage, regardless of other background circumstances 
in an applicant’s file, is sometimes unwarranted in individual cases. The assumption is usually but not always justified, as non-
minority applicants from lower SES backgrounds may have faced similar challenges. Likewise under a diversity rationale, 
minority status alone, absent other social and cultural differences, is not invariably an indicator that an applicant will contribute 
more to the richness of the collective undergraduate experience than a non-minority candidate. In specific cases, determination 
of the extent to which race should count as a “plus factor” requires individualized review of the totality of information in an 
applicant’s file. 
 
Yet the principle of individualized review is a double-edged sword. Like race, SAT scores are also an imperfect indicator of, in 
this case, academic merit or ability. Following the same logic, a strong argument can be made that mechanical use of the SAT to 
compare applicants is unjustified, and that SAT scores must also be subject to individualized review by admissions officers. 
 
The UC data illustrate the extreme limitations of SAT scores as an admissions criterion when used to compare or rank individual 
applicants. Because SAT scores account for such a small fraction of the variance in student outcomes, the error bands around 
test-based predictions of college performance are quite large. Though test scores can be useful in predicting average 
performance for large groups of students, they are much less useful or accurate in individual cases. 
   
The following example, based on the UC data, will illustrate the point. Consider two applicants who are identical in all other 
respects -- same high-school GPA, socioeconomic background, and so forth – except for their SAT scores. The first student, with 
an SAT score of 1200, is predicted to earn a GPA of 3.0, or a B average, at UC. The second student, with an SAT score of 1300, 
is predicted to earn a GPA of 3.13. The choice may seem obvious. Test scores are sometimes used as a tie-breaker to choose 
between applicants who are otherwise equally qualified, and in this case the tie would go to the second student. 
 
What this ignores, however, are the error bands around predicted performance. The error band around predicted GPA for the UC 
sample was plus or minus .81 grade points at the 95 percent confidence level, the standard normally employed in social-science 
research. The error bands, in other words, were over six times larger than the difference in outcomes -- .13 of a grade point – 
predicted by the two applicants’ SAT scores. For both students, the most that can be said is that actual performance at UC is 
likely to fall somewhere in a broad range between an A- and a C+ average. 
  

                                                 
28 See Figure 10 and accompanying text. Predictive-validity studies published by the College Board often emphasize that SAT scores tend to 
“overpredict” college grades for underrepresented minority students (see, for example, Mattern, et al, 2008). The implication is that the SAT 
may provide a small admissions advantage to minority students to that extent. Whatever small advantage SAT scores may provide with respect 
to predicted college grades, however, is more than offset by the severe racial stratification they create among applicants, illustrated in Figure 9 
above. 
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Because the confidence intervals are so wide, reliance on SAT scores to compare individual applicants introduces a substantial 
degree of error in admissions decisions. Two types of errors are involved. First are “false positives,” that is, instances where an 
applicant admitted on the basis of higher test scores performs worse than an applicant denied admission would have performed. 
Second are “false negatives,” that is, students denied admission who would have performed better than some of those admitted. 
Both kinds of error are inevitable when the predictive power of tests is low. Nor are such errors randomly distributed across all 
groups. Because SAT scores produce such sharp racial stratification within the applicant pool, students of color are much more 
likely to fall among the false negatives than the false positives. 
  
It follows that, just as consideration of race requires scrutiny, so consideration of SAT scores requires individualized scrutiny of 
the totality of circumstances in an applicant’s file. Especially when score differences are small – as is typically the case at 
selective universities, where almost all applicants have relatively high scores – mechanical use of test scores to compare or rank 
applicants is unjustified. Flexible, individualized review is essential since test scores often have different meaning in different 
circumstances.  
  
The point is nicely illustrated by the Educational Testing Service’s ill-fated “Strivers” proposal (Carnevale & Haghighat, 1998). In 
1999 ETS proposed a new measure derived by comparing a student’s actual SAT scores with their predicted scores based on 
socioeconomic and other factors, including race. Students whose actual score significantly exceeded their predicted score were 
deemed “strivers.” As an ETS official explained, “A combined score of 1000 on the SATs is not always a 1000.  When you look at 
a Striver who gets a 1000, you’re looking at someone who really performs at a 1200. This is a way of measuring not just where 
students are, but how far they’ve come” (Marcus, 1999). The proposal was later withdrawn after it was opposed by conservative 
groups and rejected by the College Board. 
 
This is not to suggest resurrection of the Strivers proposal or some similar model, since that proposal simply replaces one 
mechanical formula with another and is inconsistent with the principle of individualized review in that respect. But it does illustrate 
a larger point: SAT scores can have different meanings for different applicants, so that it is essential to consider test performance 
in light of individual context and circumstance. Race is a demonstrably relevant aspect of that context. 
   
Conclusion 
The continuing dominance of standardized admissions tests in American higher education is one of the most powerful arguments 
for affirmative action. Much of the original impetus for race-conscious policies grew out of recognition of the severe adverse 
impact of SAT scores on admission of students of color. Since then, that impact has not only continued but worsened, if the 
California data are any indication. Among the 1.1 million students who applied for freshman admission at the University of 
California between 1994 and 2011, socioeconomic background factors known at students’ birth – family income, parents’ 
education, and race/ethnicity – account for an increasing share, over a third, of the variance in SAT scores. Race now uniquely 
accounts for the largest share. 
   
These findings underscore the continuing relevance of the original, remedial rationale for affirmative action. Rather than a 
remedy for historical discrimination, however, they show that race-conscious policies are essential to remedy unwarranted 
disparities in the present day. The adverse racial impact of SAT scores is far out of proportion with their limited capacity to 
predict how applicants will perform in college. 
 
But eliminating the SAT is not necessarily the answer, for two reasons. First, other criteria commonly employed in college 
admissions exhibit the same questionable trade-offs between adverse impact and measurement validity. The SAT is not unique 
but only more extreme in the extent to which its negative cost for students of color is disproportionate to its marginal benefit in 
predicting college performance. 
   
Second, a direct challenge to the SAT is unlikely to succeed insofar as the test may be deemed an “educational necessity” in 
both a legal and practical sense. As the UC data confirm, SAT scores add a small but statistically significant increment to 
predictions of college performance and are thus likely to meet the relatively modest standard of “educational necessity” that case 
law requires.  An argument for the necessity of tests such as the SAT or ACT can also be made on practical grounds. 
Standardized tests have become virtually indispensable at major universities that receive tens of thousands of applications, and 
there are no readily available alternatives with less adverse impact. 
   
Yet – and this is the key point -- if the SAT is considered an educational necessity, then consideration of race is also necessary 
in order to remedy the substantial adverse impact of test scores, beyond what can be reasonably justified by their measurement 
validity.  
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Nor will proxies for race suffice. The UC data suggest that racial disparities in test performance cannot be reduced to differences 
in family income or parents’ education -- race and ethnicity account for a large and growing proportion of the variance in test 
scores after controlling for those factors. This casts substantial doubt that class-based affirmative action can provide a “workable 
alternative” to race-conscious admissions policies. 
 
Race and the SAT are oddly alike as admissions criteria. Both are imperfect indicators of what they purport to measure, yet both 
are arguably necessary in view of the realities of contemporary college admissions. Just as an applicant’s race is not invariably 
an indicator of the social advantages or disadvantages he or she may have experienced, so SAT scores reflect broader social 
and economic influences in addition to individual ability or merit.  At the same time, both racial stratification and standardized 
testing remain entrenched features of American society, and neither is likely to disappear anytime soon. 
  
The only rational response to this complicated reality is a flexible, nuanced, and individualized admissions process that takes into 
account the totality of information in an applicant’s file. The requirement for “strict scrutiny” of race must be extended to the SAT 
itself, so that test scores are not employed mechanically but viewed in appropriate context. An applicant’s race or ethnicity is a 
uniquely relevant aspect of that context, as the California data illustrate. If the SAT is an educational necessity, then so is explicit 
consideration of race. In their curious symbiosis, the fate of affirmative action remains intertwined with the fate of the SAT.     
 
___________________________ 
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Appendix 1: Descriptive Information on Variables Employed in This Study 
 
 

Variable Mean Std. Dev. Min Max Observations

Composite SAT Scores 1170 187 400 1600 1,135,175          

High School GPA 3.66 0.46 0.07 4.88 1,135,113          

Parent Education 6.14 2.08 2.00 8.00 1,088,936          

Log Family Income (2013$) 11.2 1.0 0.0 14.3 918,089              

Underrepresented Minority Status 24% N/A 0 1 1,144,047          

Descriptive Summary of Study Variables

 
 

SAT HSGPA Parent Ed Log Inc URM

Composite SAT Scores 1

High School GPA 0.4859 1

Parent Education 0.4451 0.1395 1

Log Family Income (2013$) 0.3646 0.1111 0.5361 1

URM Status -0.3824 -0.179 -0.3854 -0.2587 1

Correlation Matrix of Study Variables

 
 
 

 

 
 

 

 

 

 



GEISER: Race and the SAT 26 

  

 

CSHE Research & Occasional Paper Series 
 

Appendix 2:  Documentation for Figures 1 and 2 (STATA) 
 

. ** Regress SAT scores on family income, parents' education and underrepresented minority status 

. ** Sample:  All CA residents applying to UC from 1994 through 2011 

. ** "satc_aaa" = Composite SAT I score 

. ** "loginc" = Log of family income in constant 2013 dollars 

. ** "parent_ed" = Level of education of highest-educated parent 

. ** "underrep" = Underrepresented minority status 

. ** "yearapply” = Year applied to UC 

. ** “beta" = Standardized regression coefficient 

 

. by yearapply:  regress  satc_aaa loginc  parent_ed underrep, beta 

 

------------------------------------------------------------------------------------------- 

-> yearapply = 1994 

 

      Source |       SS       df       MS              Number of obs =   36838 

-------------+------------------------------           F(  3, 36834) = 4124.57 

       Model |   313062024     3   104354008           Prob > F      =  0.0000 

    Residual |   931920934 36834  25300.5629           R-squared     =  0.2515 

-------------+------------------------------           Adj R-squared =  0.2514 

       Total |  1.2450e+09 36837  33797.0779           Root MSE      =  159.06 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |     31.428   1.080978    29.07   0.000                 .1551103 

   parent_ed |   23.92059   .4978586    48.05   0.000                 .2669734 

    underrep |  -102.2136   2.159817   -47.33   0.000                 -.228583 

       _cons |   667.5043   10.98656    60.76   0.000                        . 

------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------- 

-> yearapply = 1995 

 

      Source |       SS       df       MS              Number of obs =   39222 

-------------+------------------------------           F(  3, 39218) = 4287.69 

       Model |   319088156     3   106362719           Prob > F      =  0.0000 

    Residual |   972861862 39218  24806.5139           R-squared     =  0.2470 

-------------+------------------------------           Adj R-squared =  0.2469 

       Total |  1.2920e+09 39221  32940.2621           Root MSE      =   157.5 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   29.73947   1.056696    28.14   0.000                 .1461782 

   parent_ed |   24.75916   .4843433    51.12   0.000                 .2751042 

    underrep |  -98.25696   2.063139   -47.62   0.000                -.2227114 

       _cons |   683.9914   10.73756    63.70   0.000                        . 

------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------- 

-> yearapply = 1996 

 

      Source |       SS       df       MS              Number of obs =   42088 

-------------+------------------------------           F(  3, 42084) = 3974.37 

       Model |   298773214     3  99591071.4           Prob > F      =  0.0000 

    Residual |  1.0546e+09 42084  25058.3133           R-squared     =  0.2208 

-------------+------------------------------           Adj R-squared =  0.2207 

       Total |  1.3533e+09 42087  32155.4701           Root MSE      =   158.3 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 
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      loginc |    27.7356   1.024661    27.07   0.000                 .1367513 

   parent_ed |   23.88504   .4686248    50.97   0.000                 .2667493 

    underrep |  -92.42571   2.046221   -45.17   0.000                -.2069254 

       _cons |   710.9278   10.46813    67.91   0.000                        . 

------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------- 

-> yearapply = 1997 

 

      Source |       SS       df       MS              Number of obs =   42791 

-------------+------------------------------           F(  3, 42787) = 3975.41 

       Model |   294387372     3  98129124.1           Prob > F      =  0.0000 

    Residual |  1.0562e+09 42787  24683.9955           R-squared     =  0.2180 

-------------+------------------------------           Adj R-squared =  0.2179 

       Total |  1.3505e+09 42790   31562.082           Root MSE      =  157.11 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   28.07298   .9960659    28.18   0.000                 .1420392 

   parent_ed |    23.5667   .4669649    50.47   0.000                  .262899 

    underrep |  -92.24323   2.053326   -44.92   0.000                -.2036806 

       _cons |   717.3678   10.14835    70.69   0.000                        . 

------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------- 

-> yearapply = 1998 

 

      Source |       SS       df       MS              Number of obs =   41558 

-------------+------------------------------           F(  3, 41554) = 3768.42 

       Model |   281898913     3  93966304.2           Prob > F      =  0.0000 

    Residual |  1.0362e+09 41554  24935.1708           R-squared     =  0.2139 

-------------+------------------------------           Adj R-squared =  0.2138 

       Total |  1.3181e+09 41557  31716.7986           Root MSE      =  157.91 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   26.86775    1.03526    25.95   0.000                 .1336063 

   parent_ed |   23.71946   .4721382    50.24   0.000                  .267113 

    underrep |  -90.56967   2.062524   -43.91   0.000                -.2018794 

       _cons |   729.8235   10.53439    69.28   0.000                        . 

------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------- 

-> yearapply = 1999 

 

      Source |       SS       df       MS              Number of obs =   44916 

-------------+------------------------------           F(  3, 44912) = 4208.53 

       Model |   317980439     3   105993480           Prob > F      =  0.0000 

    Residual |  1.1311e+09 44912  25185.4175           R-squared     =  0.2194 

-------------+------------------------------           Adj R-squared =  0.2194 

       Total |  1.4491e+09 44915  32263.3399           Root MSE      =   158.7 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |    30.6547   .9910894    30.93   0.000                 .1529112 

   parent_ed |    23.5564   .4581686    51.41   0.000                 .2622893 

    underrep |  -89.92766   2.003359   -44.89   0.000                -.1975023 

       _cons |   688.0906   10.09069    68.19   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 

-> yearapply = 2000 
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      Source |       SS       df       MS              Number of obs =   43694 

-------------+------------------------------           F(  3, 43690) = 4369.21 

       Model |   319286344     3   106428781           Prob > F      =  0.0000 

    Residual |  1.0642e+09 43690  24358.7894           R-squared     =  0.2308 

-------------+------------------------------           Adj R-squared =  0.2307 

       Total |  1.3835e+09 43693  31664.6111           Root MSE      =  156.07 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   29.21157   .9877461    29.57   0.000                 .1478992 

   parent_ed |   23.33818   .4568376    51.09   0.000                 .2652949 

    underrep |  -93.40016   1.977715   -47.23   0.000                -.2108609 

       _cons |    709.083   10.04516    70.59   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 

-> yearapply = 2001 

 

      Source |       SS       df       MS              Number of obs =   46656 

-------------+------------------------------           F(  3, 46652) = 5069.52 

       Model |   372111034     3   124037011           Prob > F      =  0.0000 

    Residual |  1.1414e+09 46652  24467.2055           R-squared     =  0.2459 

-------------+------------------------------           Adj R-squared =  0.2458 

       Total |  1.5136e+09 46655  32441.4341           Root MSE      =  156.42 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   31.05748   .9534894    32.57   0.000                 .1565821 

   parent_ed |   23.91741   .4408529    54.25   0.000                  .270795 

    underrep |  -93.81399   1.886199   -49.74   0.000                 -.213733 

       _cons |   684.9693   9.741924    70.31   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 

-> yearapply = 2002 

 

      Source |       SS       df       MS              Number of obs =   48358 

-------------+------------------------------           F(  3, 48354) = 5265.58 

       Model |   393968867     3   131322956           Prob > F      =  0.0000 

    Residual |  1.2059e+09 48354  24939.8817           R-squared     =  0.2462 

-------------+------------------------------           Adj R-squared =  0.2462 

       Total |  1.5999e+09 48357  33085.4252           Root MSE      =  157.92 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |    31.4202   .9372394    33.52   0.000                 .1582787 

   parent_ed |   23.53504   .4347679    54.13   0.000                  .265519 

    underrep |  -95.63169   1.852779   -51.62   0.000                -.2181479 

       _cons |   677.0037   9.575826    70.70   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 

-> yearapply = 2003 

 

      Source |       SS       df       MS              Number of obs =   50752 

-------------+------------------------------           F(  3, 50748) = 5874.89 

       Model |   435500148     3   145166716           Prob > F      =  0.0000 

    Residual |  1.2540e+09 50748  24709.7093           R-squared     =  0.2578 

-------------+------------------------------           Adj R-squared =  0.2577 

       Total |  1.6895e+09 50751  33289.3633           Root MSE      =  157.19 

 

------------------------------------------------------------------------------ 
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    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   31.39561   .8931883    35.15   0.000                 .1600319 

   parent_ed |   23.26681   .4157027    55.97   0.000                 .2657537 

    underrep |   -97.9853    1.76707   -55.45   0.000                -.2287652 

       _cons |   684.3005    9.15951    74.71   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 

-> yearapply = 2004 

 

      Source |       SS       df       MS              Number of obs =   45900 

-------------+------------------------------           F(  3, 45896) = 5468.34 

       Model |   401321676     3   133773892           Prob > F      =  0.0000 

    Residual |  1.1228e+09 45896  24463.3606           R-squared     =  0.2633 

-------------+------------------------------           Adj R-squared =  0.2633 

       Total |  1.5241e+09 45899  33205.3438           Root MSE      =  156.41 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   29.87872   .9198943    32.48   0.000                 .1542903 

   parent_ed |   23.83007   .4269397    55.82   0.000                 .2773524 

    underrep |  -95.14097    1.80153   -52.81   0.000                -.2284995 

       _cons |   704.3812   9.389322    75.02   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 

-> yearapply = 2005 

 

      Source |       SS       df       MS              Number of obs =   49083 

-------------+------------------------------           F(  3, 49079) = 6337.27 

       Model |   462490793     3   154163598           Prob > F      =  0.0000 

    Residual |  1.1939e+09 49079  24326.5025           R-squared     =  0.2792 

-------------+------------------------------           Adj R-squared =  0.2792 

       Total |  1.6564e+09 49082  33747.8344           Root MSE      =  155.97 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   29.84751   .8155734    36.60   0.000                 .1630059 

   parent_ed |   23.91343   .4035773    59.25   0.000                 .2764876 

    underrep |  -102.5001   1.724176   -59.45   0.000                -.2460963 

       _cons |   713.6354   8.356165    85.40   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 

-> yearapply = 2006 

 

      Source |       SS       df       MS              Number of obs =   54321 

-------------+------------------------------           F(  3, 54317) = 6688.20 

       Model |   511937149     3   170645716           Prob > F      =  0.0000 

    Residual |  1.3859e+09 54317  25514.4414           R-squared     =  0.2698 

-------------+------------------------------           Adj R-squared =  0.2697 

       Total |  1.8978e+09 54320  34937.5011           Root MSE      =  159.73 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   27.74383   .7811383    35.52   0.000                 .1517353 

   parent_ed |   23.64068   .3916924    60.36   0.000                 .2696533 

    underrep |   -105.773   1.668259   -63.40   0.000                -.2511913 

       _cons |   730.5687   7.999464    91.33   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 
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-> yearapply = 2007 

 

      Source |       SS       df       MS              Number of obs =   56154 

-------------+------------------------------           F(  3, 56150) = 7186.20 

       Model |   555055758     3   185018586           Prob > F      =  0.0000 

    Residual |  1.4457e+09 56150  25746.3899           R-squared     =  0.2774 

-------------+------------------------------           Adj R-squared =  0.2774 

       Total |  2.0007e+09 56153  35629.7179           Root MSE      =  160.46 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |    29.6596   .7627298    38.89   0.000                 .1620382 

   parent_ed |     23.508   .3829532    61.39   0.000                 .2680527 

    underrep |  -106.3577   1.614943   -65.86   0.000                -.2550162 

       _cons |   707.8953   7.808712    90.65   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 

-> yearapply = 2008 

 

      Source |       SS       df       MS              Number of obs =   60890 

-------------+------------------------------           F(  3, 60886) = 8685.26 

       Model |   664633075     3   221544358           Prob > F      =  0.0000 

    Residual |  1.5531e+09 60886  25508.0736           R-squared     =  0.2997 

-------------+------------------------------           Adj R-squared =  0.2997 

       Total |  2.2177e+09 60889  36422.3036           Root MSE      =  159.71 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   30.51947   .7361295    41.46   0.000                 .1655113 

   parent_ed |   23.54187   .3673215    64.09   0.000                 .2691489 

    underrep |  -109.0916   1.539362   -70.87   0.000                -.2646383 

       _cons |   701.2469   7.556966    92.79   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 

-> yearapply = 2009 

 

      Source |       SS       df       MS              Number of obs =   62886 

-------------+------------------------------           F(  3, 62882) = 9636.14 

       Model |   748806473     3   249602158           Prob > F      =  0.0000 

    Residual |  1.6288e+09 62882  25902.7166           R-squared     =  0.3149 

-------------+------------------------------           Adj R-squared =  0.3149 

       Total |  2.3776e+09 62885  37809.0339           Root MSE      =  160.94 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   31.42511   .7126935    44.09   0.000                 .1718704 

   parent_ed |    23.2623   .3627711    64.12   0.000                 .2640872 

    underrep |  -115.5396   1.507596   -76.64   0.000                -.2797483 

       _cons |   703.8402   7.304336    96.36   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 

-> yearapply = 2010 

 

      Source |       SS       df       MS              Number of obs =   63965 

-------------+------------------------------           F(  3, 63961) =10295.63 

       Model |   795513980     3   265171327           Prob > F      =  0.0000 

    Residual |  1.6474e+09 63961  25755.7098           R-squared     =  0.3256 

-------------+------------------------------           Adj R-squared =  0.3256 

       Total |  2.4429e+09 63964  38191.4035           Root MSE      =  160.49 
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------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   32.36855   .7025186    46.08   0.000                   .17739 

   parent_ed |   24.18973   .3556824    68.01   0.000                 .2769736 

    underrep |  -111.8551   1.475295   -75.82   0.000                -.2722725 

       _cons |   696.0479   7.142126    97.46   0.000                        . 

------------------------------------------------------------------------------ 

---------------------------------------------------------------------------------- 

-> yearapply = 2011 

 

      Source |       SS       df       MS              Number of obs =   71833 

-------------+------------------------------           F(  3, 71829) =12901.77 

       Model |   984336725     3   328112242           Prob > F      =  0.0000 

    Residual |  1.8267e+09 71829  25431.5729           R-squared     =  0.3502 

-------------+------------------------------           Adj R-squared =  0.3501 

       Total |  2.8111e+09 71832  39133.8286           Root MSE      =  159.47 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |   34.23825   .6932287    49.39   0.000                 .1819821 

   parent_ed |   24.06674   .3449616    69.77   0.000                 .2719899 

    underrep |  -119.3687   1.395511   -85.54   0.000                -.2883279 

       _cons |   690.2913   7.029099    98.20   0.000                        . 

------------------------------------------------------------------------------ 
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Appendix 3:  Regression Results for UC Applicants, 2008 to 2011 (STATA) 
 

. ** Regress SAT scores on family income, parents' education and underrepresented minority status 

. ** Sample:  All CA residents applying to UC from 2008 through 2011 

. ** "satc_aaa" = Composite SAT I score 

. ** "loginc" = Log of family income in constant 2013 dollars 

. ** "parent_ed" = Level of education of highest-educated parent 

. ** "underrep" = Underrepresented minority status 

. ** "beta" = Standardized regression coefficient 

 

. regress  satc_aaa loginc parent_ed underrep if yearapply>2007, beta 

 

      Source |       SS       df       MS              Number of obs =  259574 

-------------+------------------------------           F(  3,259570) =41133.74 

       Model |  3.1808e+09     3  1.0603e+09           Prob > F      =  0.0000 

    Residual |  6.6908e+09259570  25776.3466           R-squared     =  0.3222 

-------------+------------------------------           Adj R-squared =  0.3222 

       Total |  9.8716e+09259573  38030.1465           Root MSE      =  160.55 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

      loginc |    32.1855   .3560052    90.41   0.000                 .1742724 

   parent_ed |   23.87464   .1790776   133.32   0.000                 .2714515 

    underrep |  -113.3993   .7396411  -153.32   0.000                -.2747047 

       _cons |   697.1142   3.631836   191.95   0.000                        . 

------------------------------------------------------------------------------ 
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Appendix 4:  Explained Variance and Standardized Regression Coefficients for UC Admits 
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Appendix 5:  Checking for Multicollinearity and Interaction Effects     
The present findings were checked carefully for both multicollinearity and interaction effects. The first problem occurs when 
predictor variables are related not only to the outcome variable of interest (in this case, SAT scores), but also to each other. 
When predictor variables are too closely related to one other, regression results can become unreliable. Given the well-known 
interrelationships among the three socioeconomic indicators considered in this analysis, it is therefore important to examine the 
UC data carefully to determine whether the findings reported here may reflect that problem.  
 

Family Parents' Underrep Shared Tolerance
Income Education Minority Variance (R

2
) (1 - R

2
)

Family Income 1.000 Family Income 0.290 0.711

Parents' Education 0.535 1.000 Parents' Education 0.352 0.648

Underrep Minority -0.261 -0.387 1.000 Underrep Minority 0.154 0.846

Source:  UC Corporate Student System data on California resident freshman applicants, 1994 to 2011.

Correlations

Correlations among Predictor Variables

and Tests for Multicollinearity

Shared Variance and Tolerance

 
 
Although the three socioeconomic indicators are all correlated, as shown in the left-hand panel, none of the correlations are large 
enough to raise concerns about multicollinearity, as shown in the right-hand panel. “Shared variance” is the amount of variance 
each predictor variable shares with the other socioeconomic variables; it is derived by regressing each predictor against the 
other two. “Tolerance” is then derived by subtracting the shared variance from 1; that statistic shows the amount of variance not 
shared with the other predictors. As a rule of thumb, tolerances must be at least .1 or .2 to ensure stable regression results 
(Hamilton, 1992, pp.133-134). All of the tolerances shown here are well above what is necessary for reliable estimation of 
prediction weights. 
   
Interaction effects refer to instances where the effect of a given predictor varies with other predictor variables. For example, it 
may be the case that the effect of family income on SAT scores increases with parents’ education. If so, that might explain the 
direct or “main effect” of race/ethnicity on SAT scores observed earlier, since minority families fall disproportionately toward the 
lower end of both the income and education distributions. 
   
Accordingly, all possible interactions among the three socioeconomic predictors – income by education, race by education, and 
race by income -- were introduced into the original regression analysis. Results are shown below:  
 

 

Main Effects Main Effects 

Only with Interactions

Family Income 0.160 0.137

Parents' Education 0.268 0.282

URM status -0.238 -0.232

Interaction terms:

   Income x Education * 0.013

   URM status x Education * 0.019

   URM status x Income * 0.047

Number of students (N ) 901,905               901,905                  

% Explained Variance (R 2 ) 26.8% 26.9%

                   Al l  estimates  are s tatis tica l ly s igni ficant at .001 confidence level .

Source:  UC Corporate Student System data, 1994 to 2011.

Predictive Weight* of Socioeconomic Factors 

With and Without Interaction Effects:

UC Applicants, 1994 to 2011

Regression equation:  SAT score = b 1(Log of Income) + b 2 (Parent Ed) + b 3(URM status) 

+ b 4(Income x Education) + b 5 (URM status x Education) + b 6(URM status x Income) 

* Weights  shown in table are s tandardized coefficients .
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The results do show the presence of small interaction effects, but rather than diminish the findings presented earlier, they 
underscore the importance of race as a determinant of SAT scores. While all three of the interaction effects are statistically 
significant, the first two – income x education and URM status x education – are very near zero; given the large size of the UC 
sample, even very small effects tend to attain statistical significance. On the other hand, the third interaction, between URM 
status and income, is larger and nontrivial. What this result implies is that the effect of income on SAT scores is intensified by 
URM status; family income has a greater effect on SAT scores for underrepresented minorities than for other students, other 
things being equal. This interaction or multiplier effect is in addition to the already strong direct effect of race/ethnicity on SAT 
scores. 
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Appendix 6:  Effect of Changes in URM Proportion of Applicant Pool on Main Regression Findings (STATA) 
 

. ** Regress SAT scores on parent education, family income, underrepresented minority (URM)     

     status, and URM percent of applicant cohort  

. ** Sample:  All CA residents applying to UC from 1994 through 2011 

. ** "satc_aaa" = Composite SAT I score 

. ** "loginc" = Log of family income in constant 2013 dollars 

. ** "parent_ed" = Level of education of highest-educated parent 

. ** "underrep" = Underrepresented minority status 

. ** "urmpercent” = URM percent of applicant cohort in year applied 

. ** “beta" = Standardized regression coefficient 

 

. ** Main regression WITHOUT underrepresented minority percent of applicant cohort 

 

. regress  satc_aaa parent_ed loginc underrep, beta 

 

      Source |       SS       df       MS              Number of obs =  901905 

-------------+------------------------------           F(  3,901901) =       . 

       Model |  8.3633e+09     3  2.7878e+09           Prob > F      =  0.0000 

    Residual |  2.2812e+10901901  25293.7119           R-squared     =  0.2683 

-------------+------------------------------           Adj R-squared =  0.2683 

       Total |  3.1176e+10901904  34566.5712           Root MSE      =  159.04 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

   parent_ed |   23.49459   .0981201   239.45   0.000                 .2678552 

      loginc |   30.47913   .2037636   149.58   0.000                 .1598298 

    underrep |  -100.7651    .414734  -242.96   0.000                -.2376832 

       _cons |   699.6704   2.079286   336.50   0.000                        . 

------------------------------------------------------------------------------ 

 

 

. ** Main regression WITH underrepresented minority percent of applicant cohort 

 

. regress  satc_aaa parent_ed loginc underrep urmpercent, beta 

 

      Source |       SS       df       MS              Number of obs =  901905 

-------------+------------------------------           F(  4,901900) =84078.34 

       Model |  8.4677e+09     4  2.1169e+09           Prob > F      =  0.0000 

    Residual |  2.2708e+10901900  25177.9943           R-squared     =  0.2716 

-------------+------------------------------           Adj R-squared =  0.2716 

       Total |  3.1176e+10901904  34566.5712           Root MSE      =  158.68 

 

------------------------------------------------------------------------------ 

    satc_aaa |      Coef.   Std. Err.      t    P>|t|                     Beta 

-------------+---------------------------------------------------------------- 

   parent_ed |    23.7477   .0979743   242.39   0.000                 .2707408 

      loginc |   30.67432   .2033195   150.87   0.000                 .1608534 

    underrep |  -103.2915   .4156403  -248.51   0.000                -.2436426 

  urmpercent |   223.6313   3.473054    64.39   0.000                 .0584202 

       _cons |    643.607    2.24983   286.07   0.000                        . 

------------------------------------------------------------------------------ 
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Appendix 7: Non-Response Rates for SES among UC Applicants  
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Appendix 8:  Mean Math and Verbal Scores for California SAT Takers Who Did Not Report Family Income, 1998 to 2011 
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Appendix 9:  Distribution of Parents’ Education among UC Applicants and California SAT Takers, 1998 to 2011 
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Appendix 10:  Documentation for Figure 10 (STATA) 

 
. ** Sample:  All CA residents enrolled as UC freshmen from 1994 through 2005 

. ** “hasgrad500” = Graduated within 5 years  

. ** "satc_aaa" = Composite SAT I score 

. ** "hsgpa_calc" = High school grade-point average 

. ** “log_inc” = Log of family income in constant 2013 dollars 

. ** "parent_ed" = Level of education of highest-educated parent 

. ** "underrep" = Underrepresented minority status 

. ** "yearapply” = Year applied to UC 

. ** “enr00” = Enrolled at UC 

. ** “lstand" = Standardized regression coefficient for logistic regression 

 

. . ** Predicted 5-year graduation for all entering freshmen without considering SES 

 

. logistic  hasgrad500  satc_aaa hsgpa_calc if  enr00==1 & yearapply<2006 

 

Logistic regression                               Number of obs   =     309391 

                                                  LR chi2(2)      =   19129.64 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -158907.82                       Pseudo R2       =     0.0568 

 

------------------------------------------------------------------------------ 

  hasgrad500 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

    satc_aaa |   1.001314   .0000286    45.95   0.000     1.001258     1.00137 

  hsgpa_calc |   3.462845   .0414492   103.77   0.000     3.382551    3.545044 

------------------------------------------------------------------------------ 

 

. lstand 

 

Table of Predictor Estimates: 

Standardized Coefficients and Partial Correlations 

 

No.  Var         Coef          OR      St.Coef      PartCorr    Prob(z) 

======================================================================= 

0   Constant  -4.9546 

1   satc_aaa   0.0013      1.0013       0.1356        0.0791      0.000 

2   hsgpa_calc   1.2421    3.4628       0.3164        0.1788      0.000 

======================================================================= 

 

. ** Predicted 5-year graduation for all entering freshmen controlling for SES 

 

. logistic  hasgrad500  satc_aaa hsgpa_calc  parent_ed loginc if  enr00==1 & yearapply<2006 

 

Logistic regression                               Number of obs   =     254665 

                                                  LR chi2(4)      =   16366.52 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -131874.92                       Pseudo R2       =     0.0584 

 

------------------------------------------------------------------------------ 

  hasgrad500 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

    satc_aaa |   1.000888   .0000349    25.42   0.000     1.000819    1.000956 

  hsgpa_calc |   3.537221   .0468009    95.48   0.000     3.446672    3.630148 

   parent_ed |   1.027126   .0028685     9.58   0.000     1.021519    1.032763 

      loginc |   1.142036   .0071318    21.27   0.000     1.128143      1.1561 

------------------------------------------------------------------------------ 

 

 

. lstand 
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Table of Predictor Estimates: 

Standardized Coefficients and Partial Correlations 

 

No.  Var         Coef          OR      St.Coef      PartCorr    Prob(z) 

======================================================================= 

0   Constant  -6.1888 

1   satc_aaa   0.0009      1.0009       0.0916        0.0479      0.000 

2   hsgpa_calc   1.2633    3.5372       0.3218        0.1804      0.000 

3   parent_ed   0.0268     1.0271       0.0307        0.0179      0.000 

4   loginc     0.1328      1.1420       0.0718        0.0401      0.000 

======================================================================= 

 

. ** Predicted 5-year graduation for underrepresented minority freshmen without considering SES 

 

. logistic  hasgrad500  satc_aaa hsgpa_calc if  enr00==1 & yearapply<2006 & underrep==1 

 

Logistic regression                               Number of obs   =      53646 

                                                  LR chi2(2)      =    2499.16 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -33015.519                       Pseudo R2       =     0.0365 

 

------------------------------------------------------------------------------ 

  hasgrad500 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

    satc_aaa |   1.000724   .0000631    11.49   0.000     1.000601    1.000848 

  hsgpa_calc |   2.854812   .0710216    42.17   0.000     2.718951    2.997461 

------------------------------------------------------------------------------ 

 

. lstand 

 

Table of Predictor Estimates: 

Standardized Coefficients and Partial Correlations 

 

No.  Var         Coef          OR      St.Coef      PartCorr    Prob(z) 

======================================================================= 

0   Constant  -3.8582 

1   satc_aaa   0.0007      1.0007       0.0748        0.0435      0.000 

2   hsgpa_calc   1.0490    2.8548       0.2672        0.1610      0.000 

======================================================================= 

 

. ** Predicted 5-year graduation for underrepresented minority freshmen controlling for SES 

 

. logistic  hasgrad500  satc_aaa hsgpa_calc  parent_ed loginc if  enr00==1 & yearapply<2006 & 

underrep==1 

 

Logistic regression                               Number of obs   =      47798 

                                                  LR chi2(4)      =    2333.71 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -29369.886                       Pseudo R2       =     0.0382 

 

------------------------------------------------------------------------------ 

  hasgrad500 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

    satc_aaa |   1.000278   .0000751     3.70   0.000     1.000131    1.000425 

  hsgpa_calc |   2.919184   .0779256    40.13   0.000     2.770379    3.075981 

   parent_ed |   1.014183   .0054175     2.64   0.008      1.00362    1.024857 

      loginc |   1.175556   .0164688    11.55   0.000     1.143717    1.208282 

------------------------------------------------------------------------------ 

 

. lstand 

 

Table of Predictor Estimates: 
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Standardized Coefficients and Partial Correlations 

 

No.  Var         Coef          OR      St.Coef      PartCorr    Prob(z) 

======================================================================= 

0   Constant  -5.2763 

1   satc_aaa   0.0003      1.0003       0.0287        0.0138      0.000 

2   hsgpa_calc   1.0713    2.9192       0.2729        0.1623      0.000 

3   parent_ed   0.0141     1.0142       0.0161        0.0090      0.008 

4   loginc     0.1617      1.1756       0.0874        0.0464      0.000 

======================================================================= 
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Appendix 11:  A Note on Range Restriction 
 
Studies conducted by the national testing agencies typically adjust the observed predictive-validity coefficients for SAT scores in 
order to account for range restriction among admitted students.  Range restriction refers to the fact that, because applicants with 
higher scores are more likely to be admitted, there is a limited range of test scores with which to assess the utility of the SAT in 
predicting college outcomes. College Board researchers attempt to deal with the problem by estimating what the outcomes might 
have been if all SAT takers attended college, and their studies routinely report “corrected” regression coefficients much larger 
than those shown here (see, for example, Mattern, 2006).   
 
The problem with such adjustments, however, is that they depend on statistical assumptions that cannot be directly verified.  
Those include the assumptions of linearity (the relationship between test scores and college grades is assumed to be linear and 
identical across the observed and unobserved ranges of the data) and homoscedasticity (the variance around the regression line 
is assumed to be the same across the observed and unobserved ranges).  If either assumption is incorrect – if, for example, the 
true relationship between SAT scores and college outcomes is curvilinear – “corrected” correlation coefficients may actually be 
less accurate than observed coefficients (Duan & Dunlap, 1997; Weber, 2001).    
 
In any case, range restriction does not account for the difference in the validity coefficients for HSGPA and SAT scores observed 
in the UC data.  Because UC has traditionally put more emphasis on HSGPA than SAT scores in admissions decisions, HSGPA 
is significantly more range-restricted than SAT scores.   In the UC sample, the standard deviation of HSGPA for admitted 
students was .38 as compared with .46 among applicants, a ratio of .83.  For SAT scores, the standard deviation among 
admitted students was 175 as compared with 187 for applicants, a ratio of .93.  Thus, if the regression coefficients for HSGPA 
and SAT scores in this study were both “corrected” for range restriction, the predictive superiority of high school grades would be 
even greater than shown in the text. 
 
 
 
 
 
 
 
 
 


