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The United States has room to grow in Science, Technology, Engineering, and Math (STEM), both within and without.  The United States has the largest economy and is the most powerful country on the planet (Central Intelligence Agency [CIA], 2006); however, in recent years we have been losing ground in critical STEM subjects.  Within the United States, Hispanic and African-American minorities are not proportionately represented in STEM career areas.  These minorities thus remain one of the United States’ vast, untapped resources, resources that could prove instrumental in our country regaining its prowess in the areas of research, technology, and scientific development.
In Figure 1 (below), we see a comparison of United States’ achievement in math and science at the fourth and eighth grade levels with that of the highest scoring nation and the international average.  The United States has the largest economy and the eighth largest per capita GDP in the world, yet in a comparison of forty-six nations (TIMSS 2003), the United States manages only to exceed the average score for the group (NCES, 2004).  Singapore, a nation with the 55th largest economy and the 30th highest per capita GDP, is the top scoring nation on this assessment.  Other countries that outperform the United States in both fourth and eighth grade science and math internationally include Japan, Taiwan, Hong Kong, and Hungary (Martin et al., 2000; Mullis et al., 2000).  These nations have the 3rd, 17th, 40th, and 50th largest economies and the 21st, 35th, 16th, and 63rd highest per capita GDPs, respectively (CIA, 2006).  In order for the United States to compete in terms of research and development, we must do more domestically to promote opportunities that foster improved achievement in math and science.
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Figure 1. Comparison of United States’ achievement in 4th and 8th grade math and science to the highest scoring nation (Singapore) and the international average (taken from the TIMSS 2003).

With the knowledge of how the United States is performing abroad, we now turn our focus inwards.  Highlights from the Nation’s Report Card for Science and Math 2005 (NCES, 2006a; NCES, 2006b) are shown in Figures 2 and 3 below, respectively.  The Nation’s Report Card presents data for the percentage of students who have performed at proficient and advanced levels, which is at a level beyond simply passing.  Notice that Virginia is first in the nation overall for 4th grade science, while still outscoring Maryland, the District of Columbia, and the national average.  Maryland falls just below national averages for science and slightly national averages in math.  The District of Columbia was unable to report data for science in either the year 2000 or 2005, while its math scores were lower than any of the 50 states.  Additional comparisons of Virginia, Maryland, and the District of Columbia by ethnic group (African-American, Hispanic, and White) are provided in the Figures section at the end of this white paper and are numbered, Figures 4 through 6.
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Figure 2. Percentage of students scoring proficient and advanced in science for the Washington, DC metropolitan area.
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Figure 3. Percentage of student scoring proficient and advanced in math for the Washington, DC metropolitan area.

As you can see from Figures 2 and 3 above, Virginia is doing quite well nationally in terms of science and math achievement.  In Northern Virginia, several school districts (Fairfax County, Loudoun County, Prince William County, and Falls Church City) exceed Virginia state averages overall (Figure 7).  In an examination of achievement by minority, only Prince William County, Manassas Park City, and Falls Church City (for Black Students only) are exceeding state averages.  This contrasts with Fairfax and Loudoun Counties, which are doing better than the State of Virginia overall, yet underperforming in regards to minorities (Virginia Dept. of Education, 2006).
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Figure 7. 

In Figure 8 (below), we look at data for the number of students passing math and science in Fairfax and Loudoun Counties by ethnic group.  In this closer view, it is possible to see that Black students in Loudoun County are indeed slightly outperforming other Black students from across the state. Overall, Fairfax County is significantly above the state average, which is a fact validated by Dr. Daniel Duke (former Stanford University professor and current Chair of the Department of Educational Leadership and Policy at the University of Virginia), who wrote in his 2005 book Education Empire: The Evolution of an Excellent Suburban School System that Fairfax County Schools are the best school system in the United States and have exemplified excellence for the past 50 years.  It is curious that the best school system in America has not even met state averages for African-American and Hispanic minorities.
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Figure 8. 

We will now consider specific Fairfax and Loudoun County schools that are within five miles of the Hoop Magic Sports Academy.  Among these schools there are seven in particular that typified the data for these two counties; however, discussion will be limited to Brookfield Elementary School.  Selected achievement results for the other six schools are contained in the Figures section at the end of this white paper and are numbered, Figures 15 through 22.
Brookfield Elementary School, the primary school attended by the target audience recently identified by the George Mason University HMSA Project Team, is perhaps the most noteworthy school in terms of achievement scores.  Figure 9 (below) shows the number of Hispanic students passing math and science at Brookfield Elementary School.  Regrettably these students fall below Virginia state averages in all but third grade math.  It is likewise regrettable to see that in fifth grade math (Figure 10), all ethnic groups fall below state averages.  Three other figures that detail achievement data for Brookfield Elementary School have been prepared and included in the Figures section at the end of this white paper.  These figures show the percentage of Brookfield students passing by grade and ethnic group for math (Figure 11) and science (Figure 12).  Two other graphs show the percentage of fifth graders passing math (Figure 13) and science (Figure 14) by ethnic group.
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Figure 9.
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Figure 10.

Concurrent with and corresponding to the lower achievement scores for minorities is their underrepresentation in STEM professions.  A Fullilove and Treisman study found that in 1990 the number of mathematics bachelor’s degrees was not proportional to the U.S. population. “For example, although Asians are only 3.8% of the population, they comprise 8% of those who receive bachelor’s degrees in mathematics. Conversely, African Americans and Latinos, who comprise 12.2% and 13% of the population respectively, only accounted for 7% and 6% of the bachelor’s degrees in mathematics, respectively. If this trend continues, our country will not be able to meet the required demand for STEM expertise and careers. As the nation becomes increasingly diverse, more of the STEM workforce is going to have to emerge from non-white communities” (as cited in Clark, 2005).  A study of percentages of faculty members at the “Top 50” chemistry departments in the U.S. found that Black and Hispanic faculty made up only 1.2% and 1.8%, respectively, of chemistry departments (Nelson & Rogers, 2004).  In the “Top 50” physics departments, Black and Hispanic faculty comprised 0.6% and 1.9%, respectively.  In the “Top 50” computer science departments, Black and Hispanic faculty held 0.3% and 1.3%, respectively, of the faculty positions.  Finally, in the “Top 50” electrical engineering departments, Black and Hispanic faculty comprised 1.8% and 2.5%, respectively.  Considering that White faculty comprised at least 70% in all of the above departments and that Asian faculty comprised no less than 7%, it is clear that Black and Hispanic minorities are underrepresented in STEM academia and research.  
Thus far, lower achievement scores for minorities and their underrepresentation in STEM professions have been detailed and explored; however, it is important to consider some of the reasons for this state of affairs.  We will therefore visit two theories that attempt to address some of the reasons for these lower achievement levels for minorities.
Treisman’s research on the study habits of African- and Chinese-Americans suggests that certain changes could ensure that African-Americans improve their performance in school (1985).  Treisman found that African-American students are more likely to study alone, separate study activities from social ones, study math approximately 8 hours per week, and to not seek assistance from peers, teaching assistants or professors.  Conversely, Chinese-American students, who had higher achievement rates, employed different study habits: they were more likely to study together, combined their social lives and study activities, studied approximately 14 hours per week on average, peers assisted each other, and students sought help from teachers.   Thus, a greater degree of collaboration and slightly more study time could yield greater achievement.
Steele and Aronson have identified a phenomenon called “stereotype threat,” which is defined as the fear of confirming a negative stereotype about your identified group (2005).  Black and Hispanic students have an increased risk of being stereotyped because they are very simply in the minority, not to mention the fact that there is a history of targeting these two groups for stereotypes.  Stereotypes influence intellectual ability or competence by causing stereotyped people to be perceived and treated differently than non-targets.  Stereotypes may also influence the way parents, peers, and teachers respond to students thereby impacting self-efficacy, confidence, and eventually a student’s academic competence.  A study of Black students found that performance increased dramatically in stereotype-neutral situations.  “Stereotype threat” may cause students to avoid disciplines traditionally seen as challenging, specifically the STEM disciplines, particularly when minorities are forced to choose between social success and academic success, which could be accompanied with the risk of being taunted by members of their own ethnic group for doing well in school.

We are at a crossroads, but with a considerable opportunity.  In order for America to maintain its prowess in science, research, and development, it is imperative that we emphasize the importance of excelling in math and science as early as grade school while providing the foundations for innovation and continued scholarship within the walls of higher education.  This need occurs within the context of the need to close achievement gaps between the various ethnic groups in the United States, particularly in STEM fields, and to ensure that minorities are better represented in STEM professions.  These two needs, the need to increase America’s might and contributions to stem disciplines and the need to bring all ethnic groups to the same high level of achievement, need not be seen as separate.  This is an extraordinary and unique opportunity to empower American minorities to be world-class successes in STEM, thereby positioning the U.S. to retake first position as the preeminent contributor to innovations in research and development in science, technology, engineering, and mathematics.
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Figure 4. 
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Figure 5.

[image: image10.emf]White Students Scoring Proficient + Advanced in the Washington, DC Area
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Figure 6. 
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Figure 11. 
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Figure 12. 
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Figure 13. 
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Figure 14.
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Figure 15. (Virginia Dept. of Education, 2006).
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Figure 16. (Virginia Dept. of Education, 2006).
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Figure 17. (Virginia Dept. of Education, 2006).
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Figure 18. (Virginia Dept. of Education, 2006).
[image: image19.emf]7th Grade Math Scores for Mercer MS

15

20

25

30

35

40

45

50

55

60

65

Overall Black Hispanic White Asian

Category

Percentage Passing

Mercer MS

VA Average


Figure 19. (Virginia Dept. of Education, 2006).
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Figure 20. (Virginia Dept. of Education, 2006).
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Figure 21. (Virginia Dept. of Education, 2006).
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Figure 22. (Virginia Dept. of Education, 2006).
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