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Inspiring Minorities to Enter the STEM Pipeline Through NSBE Jr. 
 

 

Abstract 

 

The National Society of Black Engineers (NSBE) is the largest student managed organization in 

the United States.  It was founded in 1975 and now serves over 10,000 collegiate members at 

over 300 colleges and universities across the country.  NSBE’s mission is to increase the number 
of culturally responsible black engineers who excel academically, succeed professionally, and 

positively impact the community.  NSBE also has a large professional membership of 

approximately 3000 alumni members and a significant pre-college membership that ranges from 

grade seven to grade twelve.  The goal of these NSBE Jr. chapters is to inspire young minds to 

pursue science, technology, engineering or math (STEM) as fields of study when entering 

college. With its Pre-College Initiative (PCI) program, NSBE aims to aid the entire engineering 

pipeline by preparing highly motivated and skilled high school students for the rigors of a 

university-level math, science, and engineering curriculum. 

 

As part of an NSF GK-12 program, the Georgia Institute of Technology implemented NSBE Jr. 

chapters at two high schools in metro Atlanta, both with under-represented minority enrollments 

of over 95%.  One is a Math and Science Magnet school, and the other is a Performing Arts 

Magnet school.  Both NSBE Jr. chapters have now been in existence for at least five years, and 

have flourished with leadership by Georgia Tech graduate students.  This paper will describe the 

activities implemented at these two different types of schools and will track the NSBE Jr. 

membership over time.  This tracking includes reporting on which majors the NSBE Jr. students 

chose when entering college, and hence whether the two chapter have met NSBE’s goal of 

helping to inspire students to enter STEM fields. 

 

 

Introduction 

 
Globalization has challenged the preeminence and competitiveness of the United States in 

science and technology according to the 2007 National Academies Report, Rising Above the 

Gathering Storm: Energizing America for a Brighter Economic Future.
1
 As noted by the 

Commission on the Advancement of Women and Minorities in Science, Engineering and 

Technology Development, investing in a diverse scientific workforce will lead to innovation and 

creativity that will sharpen the competitive edge of the United States.
2
 The projected US 

population trends illustrate an increase in minority population from 30.6% in 2000 to 46.3% in 

2040.
3
  In the state of Georgia, minorities already make up 54% of the total K-12 student 

enrollment.
4 

Therefore, in order for the United States in general, and Georgia specifically, to 

remain competitive and to utilize all of its intellectual capital, we will need to cultivate the 

untapped STEM talents of underrepresented minorities. Introducing underrepresented minorities 

to the STEM pipeline is the first step towards engaging them in the science, engineering, and 

technology enterprise. Despite several barriers preventing minorities from entering and 

remaining in STEM fields, there are many best practices to encourage and inspire minorities to 

contribute to STEM careers. 
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computer, aerospace, agricultural, biomedical, and mechanical engineering disciplines. Thirteen 

of the NSBE Jr. members that chose science and engineering fields were female.  
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Figure 1. TCHS NSBE Jr. Chapter- Annual distribution of African Americans students’ intended 

major in college 

 

 

All three males chose engineering fields. Figure 2 illustrates the demographic distribution of 

NSBE Jr. members and the discipline they decided to pursue in college. The Asian Americans 

involved in NSBE Jr. did not pursue science, only engineering, and non-STEM fields. In the 

Hispanic group, the STEM fields pursued were biology (2) and computer engineering (1). It is 

likely that the NSBE chapter at TCHS performing arts magnet school was able to inspire 22-42% 

of its members to enroll at four-year universities as science and engineering majors. Although 

most of the NSBE Jr. participants reported which university or college they attended and their 

chosen major, no information was received for 17% of the NSBE membership from 2004-2009.  

The NSBE Jr. members without information on their intended major or college were discarded in 

this study, so the data reflects the NSBE Jr. students who provided information on their intended 

major and university.   
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Figure 2. TCHS NSBE Jr. Chapter- Demographic distribution of students’ intended major in 

college 
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Westlake High School  

Westlake High School (WHS) is located in a middle socio-economic and primarily African 

American area of southwest Atlanta, Georgia in Fulton County. The high school was formed in 

the fall of 1988 by the consolidation of Westwood High School and Lakeshore High School, and 

in 2009 enrolled 2,357 students; 98% were African American, 1% Asian, 1% multicultural and 

48%  were eligible for free/reduced meals.  The Georgia Department of Education and also the 

Southeastern Association of Colleges and Schools accredited WHS as the magnet school for 

math and science for South Fulton County in 1999.  After the 2008-2009 school year, 87% of the 
students went on to some kind of post-secondary education. 

WHS’s Math/Science Magnet Program prepares students for the academic and career fields of 

math, science, engineering, and technology through rigorous instruction, relevant experiences 

and supportive relationships. Students must complete twelve credit hours of math and science 

courses approved by the magnet program coordinator in order to receive a magnet seal on their 

diploma. The freshmen and sophomore year requires honors courses in biology, geometry, 

algebra II, and chemistry, and during these two years students also take a research methods 

course that requires them to develop a research paper that is submitted to the school science fair. 

During the sophomore year, students take a math technology course that incorporates statistical 

analysis, enabling the students to perform hypothesis testing as part of their science fair topic. 

During their junior and senior year students choose a course of study focused around medical 

science, engineering, or digital media/computer science. Students in the medical science program 

of study take courses that include human anatomy, genetics, microbiology, honors pre-calculus, 

AP chemistry and AP biology. Students in the engineering program of study take pre-

engineering concepts, introduction to drafting, introduction to engineering, honors pre-calculus, 

AP calculus, and AP Physics. Students in the computer science program of study take web 

design, digital media concepts, beginning programming, honors pre-calculus, and AP computer 

science. Georgia Tech STEP Fellows have assisted and sometimes instructed in many of these 
courses ranging from honors geometry to AP Physics. 

 

Typically, during their sophomore to senior year, students engage in extracurricular clubs 

including but not limited to Medical Sciences Club, Math Team, NSBE Jr., Engineers Without 

Borders (EWB), Robotics Team, or Digital Design Club. Georgia Tech STEP Fellows often 

assist with these clubs by providing instruction, conducting activities, and coordinating field 

trips. Magnet students compete as part of these clubs and have won the NSBE regional and 

national Try-Math-A-lon competitions and received the Georgia Tech Educational Partnership 

Award and EWB Pre-College Chapter Award. Also, some students participate in summer 

research internships at Georgia Tech for five weeks through the Center for Education Integrating 

Science, Mathematics, and Computing (CEISMC).  

 

The NSBE Jr. chapter at WHS began in the fall of 2002 through the initiation and sponsorship of 

a Georgia Tech STEP Fellow. NSBE activities that occurred that year and every year since 

include the Georgia Tech PCI Visitation Day which focuses on providing information and 

inspiration on attending college, attending the NSBE fall regional conference, and attending the 

NSBE spring national conference. Every year students conduct fundraisers to reduce the cost of 

conference trips.  At these conferences students participate in workshops and compete in the 
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NSBE Jr. Try-Math-Alon, Engineering Design, and Science Fair competition. The Westlake 

NSBE Jr. chapter placed 1
st
 in the 2006-2008 Regional Try-Math-Alon and placed 1

st
 in the 

National Try-Math-Alon in 2008. Beginning in 2005 NSBE Jr. members began participating in 

the BEST Robotics competition and continue to participate each year. In 2005, students 

competed in the FIRST robotics competition.  

 

In the fall of 2006, a Georgia Tech STEP Fellow worked with the NSBE Jr. chapter to initiate the 

first high school chapter of Engineers Without Borders (EWB). Recent research shows that some 

minority students are interested in a career that serves society or the community. Understanding 

how engineers contribute to society helps stabilize students’ commitment to the STEM field.14
 

Student involvement in EWB may have an impact on the persistence of students in science and 

engineering at WHS. Most of the high school students in NSBE Jr. were also members of EWB 

and seven of these students attended the EWB International Conference in 2007 where they 

presented on their solar powered vaccine refrigeration project and solar cooker project. Former 

STEP Fellows helped raise funds for the students and sponsors to travel to Arusha, Tanzania in 

the summer of 2007 to implement their solar cooker project.  

 

NSBE Jr./EWB (students pay one price to be members of both organizations) at WHS meets 

weekly to organize and prepare for competitions and attend conferences. Their executive board 

goes through two workshops with the sponsor on collective leadership so that the students are 

clear on leadership roles and responsibilities and meet bi-monthly to prepare for meetings and 

debrief previous meetings and activities. In addition, the executive board shares information with 

the general body on community service events. Also, senior level students offer tutoring to junior 

level students during general body meetings, which generally occur during students’ one hour 

lunch period. Meetings begin with stating the NSBE mission and general announcements. 

Students then break into project or competition groups. Current projects include converting a 

gasoline powered go-kart to run on biodiesel and solar powering the laptop computer lab of the 

United African Alliance Community Center (UAACC) in Arusha, Tanzania. Beginning in 2007 

NSBE Jr. members began organizing and conducting workshops to assist in the institution of the 

JETS chapter of WHS’s feeder school, Sandtown Middle School. The two schools have 

continued to work together and were recognized by the Fulton County Commission through a 

Proclamation in November 2008. 

One hundred percent of students from the Magnet Program attend a variety of colleges and 

universities including Clemson University, Georgetown University, Georgia Institute of 

Technology, Harvard University, Morehouse College, North Carolina Agricultural and Technical 

State University, Princeton University, Spelman College, University of Georgia, Xavier 

University of Louisiana, and Yale University. On average, 99% of the magnet students have 

been eligible for the Georgia’s HOPE scholarship, awarded to students who maintain a B 

average in high school, and 63% of the magnet students have received scholarships other than 
HOPE for the years 2005-2009.  
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Figure 3. WHS NSBE Jr. Chapter- Annual distribution of students’ intended major in college 

 

The annual distribution of declared college majors for NSBE Jr. for WHS is shown in Figure 3. 

Westlake adds a minimum of at least 10 students to the STEM pipeline each year, although the 

distributions of science and engineering majors fluctuates.  There are some noticeable trends in 

the intended majors as well as colleges and universities chosen by WHS students. A surprising 

data fact was the gender distribution among those who chose engineering fields. At WHS, 

African American women (17) were just as likely as African American men (18) to pursue 

engineering degrees.  Nine men with intentions to major in engineering chose to attend 

Historically Black Colleges and Universities (HBCUs), whereas six women interested in 

engineering chose to attend a HBCU. The women intending to major in engineering attended 

HBCUs (6), universities within Georgia (4), and other Research Intensive institutions outside of 

Georgia.  Of the thirteen men interested in science their intended majors were: computer science 

(6), biology (3), math (1), and atmospheric science (1). Only two of the men interested in science 

went to HBCUs (in math and biology). Five of the nine women in science chose to attend an 

HBCU: chemistry (1), math (2), and biology (2). The other women attended Research Intensive 

universities in Georgia.  While there is a clear presence of women interested in engineering at 

WHS, this is not aligned with previous data.
5
 Also, 39% of the WHS students intended to go to 

various HBCUs while 24% chose to attend Georgia Tech. Since HBCUs are the leading 

institutions awarding bachelor degrees to underrepresented minorities in science and 

engineering
5
, this is expected. Georgia State University is the second in this regard. According to 

Diverse: Issues in Higher Education, Georgia Institute of Technology was ranked #1 in 

engineering bachelor’s degrees awarded to African American students in 2009.
15

 The NSBE Jr. 

chapter at WHS may have been an important factor in encouraging 65-85% of its membership to 

enroll into four year universities as STEM majors. 

 

From 2004-2009, over 43% of the African American students in NSBE Jr. chapters from both 

Tri-Cities and Westlake high school chose to go to in-state schools as shown in Figure 4. The 

students chose to attend the following schools in Georgia: Georgia Tech, University of Georgia 

(UGA), Georgia State University (GSU), Albany State, Southern Polytechnic State University 

(SPSU), and West Georgia. Most of these students attended Georgia Tech (20%) or the 
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