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IntroductIon

 The purpose of this article is to 
present the unique role of the Jack-
son Heart Study (JHS) in planning 
and implementing best practices for 
advancing Science, Technology, En-
gineering and Mathematics (STEM) 
paths during a 20-year period (1999-
2019) of preparing African Ameri-
can high school students for health 
careers and research. The JHS is the 
largest single-site, prospective, epide-
miologic investigation of cardiovascu-
lar disease (CVD) ever undertaken. It 
is a population-based, observational, 
longitudinal study located in Jackson, 
Mississippi. Since there is a greater 
prevalence of cardiovascular disease 
among African Americans, the pur-
pose of the JHS is to explore the rea-
sons for this disparity, and to uncover 
new approaches to reduce it. The 
JHS exemplifies a unique collabora-
tive model among three college and 
university partners, the Jackson com-
munity, and the National Institutes of 
Health (NIH) National Heart, Lung 

and Blood Institute (NHLBI) and the 
National Institute on Minority Health 
and Health Disparities (NIMHD) to 
discover and test best practices for 
eliminating health disparities. The 
JHS aims generated by NIH/NHLBI 
included: “establishing a single-site 
epidemiological study of African 
American men and women; identify-
ing risk factors for the development 
and progression of CVD; building 
research capabilities in minority in-
stitutions; and, attracting minority 
students to careers in public health 
and epidemiology.”1 Addressing these 
comprehensive aims required close 
collaboration among Jackson State 
University (JSU), Tougaloo Col-
lege (TC), and University of Mis-
sissippi Medical Center (UMMC). 
Specifically, TC addressed the aim of 
preparing a pool of high school stu-
dents for health careers and research.

IncreasIng the 
dIversIty of amerIca’s 
PublIc health, health 
ProfessIonal, and 
bIomedIcal research 
Workforce

 Documentation of the need to in-
crease the diversity of America’s pub-

In 1999, Tougaloo College (TC), located in 
Jackson, Mississippi, was charged, as a part 
of its role in the Jackson Heart Study (JHS), 
with creating a pool of well-trained high 
school students who, upon entering college, 
could successfully complete undergraduate 
and graduate or professional degrees in the 
health professions, biomedical research, and 
public health. TC identified the following 
educational challenges experienced by 
Mississippi high school students: inadequate 
exposure to reading, writing, logic, and 
quantitative skills; inadequate course work 
in science and mathematics; lack of mentors 
and role models in science-related fields 
as well as for exploration and identification 
of career options in the health professions 
and biomedical research. To this end, the 
JHS Undergraduate Training and Educa-
tion Center (JHS UTEC) developed three 
four-week summer workshops in Science, 
Language Arts, and Mathematics (SLAM) 
for high school students in grades 9 through 
11. Since SLAM’s inception, more than 900 
students have completed the program, and 
more than 90% have enrolled in college. 
In addition, according to National Student 
Clearinghouse and participant-reported 
data, many of the SLAM participants have 
earned not only undergraduate degrees 
in science, but also graduate degrees in a 
health-related and STEM fields. This article 
details the SLAM curricula and strategies for 
recruiting, selecting, training, and retain-
ing high school students; we also present 
data to illustrate the success of the SLAM 
program. Ethn Dis. 2020;30(1):25-32; 
doi:10.18865/ed.30.1.25
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lic health, health professional, and 
biomedical research workforce has 
increased steadily since the publish-
ing of the Report of the Secretary’s Task 
Force on Black and Minority Health in 
1980.2 Among the recommendations 
emanating from this report, com-
monly known as the Heckler Report, 
was the need to increase the number 
of minority health professionals in 
the workforce. In 2003, the Institute 
of Medicine’s publication Unequal 
Treatment3 documented the potential 

tion of Pipeline Development Programs 
Designed to Increase Diversity in the 
Health Professions,4 six of the 24 pro-
grams described were implemented 
for high school students (Bediako,5 

Campbell,6 Latino Center for Medi-
cal Education and Research,7 Lewis,8 

Slater,9 and Thomson10). In addi-
tion, Winkleby11 chronicled 18 years 
of the Stanford Medical Youth Sci-
ence Program, a five-week residen-
tial program for low-income high 
school students throughout Califor-
nia. Key program components in-
cluded: academic enrichment in the 
biological and health sciences; health 
careers knowledge; personalized col-
lege admission preparation and ca-
reer counseling; direct interactions 
and apprenticeships with role mod-
els, health professionals, scientists, 
college and medical students; and 
long-term college and career support.
 Among the universities with long-
standing college preparatory pro-
grams for high school students are: 
Georgetown University’s Summer 
Programs for High School Students12 

and Xavier University of Louisiana’s 
Pre-College Summer Programs.13 The 
program located at the Medical Col-
lege of Georgia was conducted for 
three hours on 18 Saturday mornings 
during the academic year.14 Louisi-
ana State University’s High School 
Science Initiative,15 begun in 1985, 
was an eight-week program that met 
daily Monday through Friday and in-
cluded both experiential and lecture 
learning activities culminating with 
students’ oral presentations relating 
to their research or clinical experi-
ence. Many of these approaches ini-
tiated between 1985 and 1997 were 
forerunners of TC’s JHS Summer 

Outreach Program for high school 
students, which began in 1999.

tougaloo college: a 
PIoneer for excellence 
In educatIon for 
afrIcan amerIcans

 TC has been a pioneer in the de-
velopment of curricula and special 
programs for African American stu-
dents from Mississippi and beyond. 
TC’s Upward Bound Program is the 
oldest in the state. It works closely 
with Student Support Services and 
Talent Search programs to seek out 
and prepare first-generation college 
students. Upward Bound16 is a fed-
erally funded educational program 
in the United States that is one of a 
cluster of programs now referred to 
as TRiO. These programs resulted 
from the federal Economic Oppor-
tunity Act of 1964 and the Higher 
Education Act of 1965. Upward 
Bound Programs are implemented 
and monitored by the United States 
Department of Education. The goal 
of Upward Bound is to provide bet-
ter opportunities to high school stu-
dents from low-income households, 
those living in rural areas, or those 
with parents who did not attend 
college. The latter are referred to as 
“first-generation college students.”16

 As of 1998, TC had, for 25 years, 
sponsored a Summer Science Program 
for high school students interested in 
medical careers. The program was 
supported by a Health Careers Op-
portunity Program (HCOP) grant,17 
which were first available in 1972 and 
encouraged three goals for students: 
to complete high school; to be accept-

Tougaloo College has 
been a pioneer in the 

development of curricula 
and special programs for 

African American students 
from Mississippi and 

beyond.

benefits to health and healing when 
the patient and health care provider 
shared the same ethnic/racial identity.
 Multiple approaches to increas-
ing the diversity of America’s public 
health, health professional, and bio-
medical research workforce have been 
implemented and evaluated since 
the 1980s. Some programs featured 
building a pipeline from high school 
to college to graduate and/or profes-
sional degrees in the sciences, health 
careers, and biomedical research. In 
An Annotated Bibliography: Evalua-
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ed and complete college; and to be ac-
cepted and complete an advanced pro-
gram in one of the health professions. 

methods

 The Summer Outreach Program 
for 9th, 10th and 11th grade high 
school students was initiated at TC 
through the initial JHS contract 
funded by NIH/NHLBI. TC was 
funded to develop an Undergradu-
ate Training and Education Center 
(UTEC) to attract minority students 
to careers in public health and epide-
miology with a specific aim of prepar-
ing high school students for health 
careers and research. The Summer 
Outreach Program began in 1999 
with one Life Sciences course. The 
preliminary plan was to add a course 
in mathematics the next summer to 
be followed by a pre-college work-
shop the following summer. This was 

a traditional approach of content-
based courses in biology, chemistry, 
and mathematics. One problem with 
this approach was that it did not pro-
vide students with an understanding 
of the importance of quantitative, 
communication, and critical thinking 
skills for the study of science. Subse-
quently, the JHS Observational Stud-
ies Monitoring Board (OSMB) rec-
ommended an approach to teaching 
biology, chemistry and mathematics 
along with communication and criti-
cal thinking skills, and issues related 
to public health and epidemiology.
 The JHS UTEC principal inves-
tigator at TC selected and charged 
a High School Outreach Program 
Planning Committee to revise the 
curriculum. The committee, com-
prising individuals who represented 
the Jackson Public Schools, UMMC, 
JSU, Millsaps College, and TC, was 
chaired by a long-time, public school 
teacher and administrator (Figure 1). 

The revised curriculum was devel-
oped using the approach of Wiggins 
and McTighe’s Understanding by 
Design,18 which involved identifying 
desired results, determining accept-
able evidence of achievement of those 
results, and then planning learning 
experiences and instruction. The re-
sulting four-week Science, Language 
Arts, Mathematics (SLAM) I, II and 
III for 9th, 10th and 11th graders, 
respectively, utilizing an integrated 
approach to teaching these skills, was 
developed and implemented in 2001.
 The content of the three work-
shops was articulated so that each 
overlapped with the other. For exam-
ple, mathematics skills supported the 
student’s work in the science laborato-
ry, and the work in language arts made 
connections in the student’s work in 
the mathematics workshop and sci-
ence laboratory. The three subject ar-
eas in each workshop were sequential 
and they expanded on skills learned 

I

JHS UTEC 
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PLANNING COMMITTEE
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Jackson
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Schools

Tougaloo
College

Jackson
State

University

University of
Mississippi

Medical
Center

Figure 1. JHS UTEC high school outreach program planning committee
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the previous summer. A detailed out-
line was developed for the courses for 
all three SLAM workshops (Table 1).
 SLAM course offerings have re-
mained relatively consistent through-
out the program’s history. Each 
SLAM workshop consists of a sci-
ence, language arts, and mathemat-
ics core. The skill sets that are de-
veloped in each of these cores vary 
by SLAM workshop (I, II, or III).
 The science component of SLAM 
I helps students develop and use es-
sential biology concepts. In the lan-
guage arts component, students 
learn the basic elements of the es-
say, as well as the importance of 
language arts in the work of scien-
tists. The mathematics component 
helps students refine the algebra and 
basic mathematics skills necessary 
for mathematical problem solving. 
 The SLAM II science course ac-
quaints students with the language 
and tools of chemistry and scientific 
experimentation. In language arts, 
students enhance their writing and 
critical thinking skills to argue against 
or for claims made in scientific texts. 
The mathematics component intro-
duces students to elementary statis-
tics and provides them with inter-
active opportunities to apply those 
statistics to real world situations. 
 The SLAM III science course ex-
poses students to aspects of forensic 

science, physics, and engineering and 
allows the students to develop tech-
nology guided by scientific inquiry. 
The language arts course expands 
students’ critical thinking and writ-
ing skills and provides them with the 
skills to articulate their ideas. The 
mathematics course introduces stu-
dents to the fundamental concepts 
of calculus. All three SLAM work-
shops include a reading enhance-
ment course, which is designed to 
help students improve their reading 
comprehension and vocabulary skills, 
and an ACT preparatory course, 
which is designed to help students 
improve their test-taking skills.
 To ensure that the faculty teach-
ing the courses relate their courses to 
the other subject areas, the SLAM in-
structors meet almost daily at lunch 
to discuss what they are doing in each 
of their classes. These SLAM instruc-
tor meetings also allow instructors to 
identify students who are not pro-
gressing as satisfactorily as expected. 
Having these conversations in a group 
setting allows all instructors who in-
teract with the SLAM students to 
share insight that otherwise may not 
have been discussed and, thus, pro-
motes the holistic evaluation of stu-
dents’ academic and personal growth. 
Students are evaluated on their prog-
ress in each of their respective classes 
through quizzes, homework assign-

ments, tests, and writing assignments 
at least weekly. Students who are not 
progressing satisfactorily, as assessed 
by their performance on home-
work assignments and tests, are pro-
vided with a plan for improvement.

Activity Periods and Hands-
On Learning
 During SLAM, at least two one-
hour periods each week are reserved 
as “activity periods.” These activity 
periods allow SLAM participants to 
meet and interact with health profes-
sionals and biomedical researchers. 
SLAM speakers have included former 
SLAM participants who are currently 
health care providers and/or research-
ers, current and/or former JHS inves-
tigators, former JHS UTEC Scholars, 
and professionals from local and na-
tional health organizations and agen-
cies. 
 In summer 2018, the UTEC 
presented a Health Careers Explo-
ration Fair (HCEF) for the SLAM 
participants. The HCEF featured 
representatives from professional 
and graduate schools around the 
state, as well as health professionals 
from local health clinics. Students 
learned about pathways to careers in 
optometry, dentistry, nursing, medi-
cine, and pharmacy, as well as the 
job responsibilities of profession-
als in each of these health sciences.

Table 1. Science, language arts, and mathematics (SLAM) courses

SLAM 1 SLAM 2 SLAM 3

Science Introduction to Biology Introduction to Chemistry Introduction to Physics and 
Engineering

Language Arts Introduction to Concepts in Literature 
and Composition Literature and Composition II Advanced Concepts in Literature and 

Composition
Mathematics Algebra Statistics Calculus
Reading Vocabulary and Comprehension Vocabulary and Comprehension Vocabulary and Comprehension
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 In 2004, the SLAM coordinator 
and a faculty member from UMMC 
School of Pharmacy collaborated to 
plan and implement a health promo-
tion program entitled “Know Your 
Numbers” (KYN). KYN is sponsored 
by the Mississippi State Department 
of Health (MSDH) and involves 
teaching community populations 
about several key numbers associated 
with CVD risk: blood pressure; blood 
sugar, hemoglobin A1C; body weight, 
height and body mass index; and total, 
bad, and good cholesterol. While the 
core SLAM courses provide SLAM 
participants with the basic knowledge 
that they need to understand cardio-
vascular disease (CVD) and its impact 
on African Americans, KYN allows 
SLAM students to apply the science, 
mathematics, writing, and reading 
skills that they have refined through 
SLAM to better understand the epi-
demiology of CVD and heart health.

Eligibility, Recruitment, and 
Application
 Students who are enrolled in the 
9th, 10th and 11th grades during the 
academic year preceding the sum-
mer in which they will participate 
in SLAM are eligible for the pro-
gram. Eligible students must be able 
to commit to full participation in all 
four weeks of the SLAM session into 
which they may apply. Once the appli-
cation information is made available, 
information about SLAM is mailed 
to high school administrators and 
instructors in the Jackson metropoli-
tan area. In addition, application in-
formation is distributed to social and 
civic organizations, particularly those 
with programmatic thrusts in educa-
tion, mentorship, and/or training. 

The SLAM coordinator, UTEC staff, 
and SLAM instructors also attend 
Parent Teacher Association (PTA) 
and school board meetings and par-
ticipate in community health events 
to provide information about and 
recruit for SLAM. UTEC staff and 
SLAM instructors have formed rela-
tionships with instructors, counselors, 
and administrators of public and pri-
vate high schools in the Jackson, Mis-
sissippi metropolitan area. Through 
these relationships, students who are 
eligible to participate in SLAM are 
identified and referred to the SLAM 
coordinator. Additional prospective 
SLAM participants are also identified 
and referred to the SLAM coordina-
tor by former SLAM participants. 
The referrals that result from these 
relationships with local educators, 
administrators, and former SLAM 
participants have been the most effec-
tive methods for SLAM recruitment.
 The UTEC’s presence on social 
media and the internet has provided 
unique opportunities to reach and re-
cruit students for the SLAM program. 
In 2019, a contact form was posted on 
the UTEC’s website and on its social 
media channels through which con-
tact information for those interested 
in SLAM is collected. The SLAM 
coordinator follows up by email and/
or telephone to provide additional in-
formation about the SLAM program.
 Prospective SLAM students must 
submit an application form; two 
letters of recommendation, one of 
which must be provided by a mathe-
matics or science teacher; a transcript; 
and an essay. In 2018, the application 
process for SLAM was updated to al-
low for online submissions of applica-
tions and letters of recommendations. 

Applications are reviewed by a selec-
tion committee composed of mem-
bers from each of the JHS partnering 
institutions, community members, 
and faculty from TC. Applicants are 
evaluated on their overall grade point 
average; the rigor of the high school 
coursework they have completed or 
are completing; their test scores on 
college entrance exams; the quality of 
their responses to five essay questions; 
and the strength of the recommen-
dations provided by two of their in-
structors. Students in SLAM I and II 
who complete courses successfully are 
invited to return the following sum-
mer for SLAM II and III, respectively. 
Students who are invited to return are 
not required to submit an application.

Statistics
 The SLAM coordinator is respon-
sible for collecting data on key mile-
stones in the progression of students 
through the summer programs, while 
the tracking assistant enters relevant 
data into the Research Electronic 
Data Capture (REDCap) database. In 
2016, the JHS PI engaged an external 
evaluator to conduct a longitudinal 
study of the SLAM program from 
1999-2016. The data collected in-
cluded demographics, ACT compos-
ite and subject area scores, high school 
grade point average, and high school 
graduation rank (B. Powell, PhD, 
unpublished data, December 2016).
 Descriptive statistics are used 
to report aggregate data about de-
mographic characteristics of SLAM 
participants and academic charac-
teristics including, but not limited 
to, the years of SLAM attended, the 
SLAM awards received, the number 
of ACT attempts and scores achieved, 
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post-secondary educational institu-
tions attended, and the disciplines 
studied at those institutions. Sta-
tistical analyses are conducted us-
ing Microsoft Excel and StataSE 16. 

results

 In 1999 and 2000, a total of 73 
students participated in the “Life Sci-
ences” course that preceded SLAM. 
Since 2001, participants in SLAM 
included students from public and 
private high schools in the Jack-
son metropolitan area who reside in 
Hinds, Madison, and Rankin coun-
ties. Other SLAM participants in-
clude those from various cities in the 
state of Mississippi, and a small per-
centage of SLAM students have come 

from at least eight other states includ-
ing Alabama, California, Colorado, 
Connecticut, Georgia, Ohio, Tennes-
see and Texas. As shown in Figure 2, 
a total of 987 new (first time, non-re-
turning) students have participated in 
the program between 2001 and 2018.
 Although the gender composi-
tion of cohorts has varied slightly 
throughout SLAM’s history, on aver-
age, male students have represented 
nearly a third of all participants, and 
female students have represented the 
remaining 70% of cohort members. 
In addition, the majority (99%) of 
participants identify as African Amer-
ican, and <1% have identified as 
White American or Native American.
 Between 2001 and 2018, 63% 
of students were retained between 
SLAM I and SLAM II and between 

SLAM II and SLAM III. Because 
the SLAM workshops are designed 
to build upon prior knowledge, it 
is encouraging when students com-
plete each SLAM workshop over 
three consecutive summers. Of the 
987 students who participated in the 
SLAM program, 211 (21%) students 
completed all three consecutive work-
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Figure 2. Total number of SLAM participants, 2001-2018 (N=987)

Between 2001 and 2016, 
SLAM participants 

earned a total of 455 
undergraduate degrees 
from 97 of the nation’s 

public and private colleges 
and universities.

shops (SLAM I, SLAM II, and SLAM 
III). During exit interviews, students 
who did not return to SLAM indi-
cated that they did not return for the 
following reasons: unexpected aca-
demic rigor; summer employment; 
time conflicts with other extracur-
ricular activities (eg, band and/or 
athletic camps); and lack of interest.
 Between 2001 and 2016, SLAM 
participants earned a total of 455 
undergraduate degrees from 97 of 
the nation’s public and private col-
leges and universities. Approxi-
mately 37% of SLAM participants 
studied biology and chemistry at 
their undergraduate institutions.
Approximately 49% of SLAM par-
ticipants earned bachelor of sci-
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ence degrees. SLAM participants 
also completed graduate work in 
the biological and public health sci-
ences. Approximately 24% of SLAM 
participants earned the master of 
science degree and 11% earned 
the master of public health degree.
 Since 2001, 50 SLAM partici-
pants attended Tougaloo College and 
participated in the UTEC Scholars 
Program. Of the 36 students who 
matriculated through the “SLAM 
Participant to Scholar” pipeline, and 
for which there are data, 10 pursued 
medical degrees, four pursued PhD 
degrees in a science, and nine pur-
sued public health degrees (Figure 3). 

dIscussIon

 Since its inception, the SLAM 
program has attracted minority stu-
dents to careers in public health and 
epidemiology through an academi-
cally rigorous, hands-on summer ex-
perience. The high retention rates of 
participants in the sequential SLAM 
workshops (I, II, III), coupled with 
the data on the number of SLAM 
participants who pursue health and 
research careers, provide evidence 
that SLAM is meeting the NIH/
NHLBI aim. As improved tracking 
approaches are implemented, even 
more convincing data will be avail-
able to expand the evidence base.
 Improved tracking approaches 
and increasing the pipeline of SLAM 
students who enter the JHS Scholar 
program at TC are two challenges 
that are being addressed. Missing data 
about the post-secondary education of 
some SLAM participants hinders the 
ability to accurately assess the num-

ber of SLAM participants who have 
pursued science and research careers. 
Winkleby and Helm used telephone 
tracking to maintain contact with 
the high school students who partici-
pated in their programs.11 Winkleby 
reported that a student and staff di-
rectory was generated and mailed to 
all graduates annually which encour-
aged continuing contact among par-
ticipants and between participants 
and staff.11 Helm reported that data 
on medical school application activi-
ties were retrieved from the Student 
Application Information Manage-
ment System (SAIMS) of the Asso-
ciation of American Medical Colleges 
(AAMC).15 Parents of SLAM students 
in a focus group interview suggested 
the use of social media, a SLAM web-

page, and a newsletter featuring the 
achievements of current SLAM stu-
dents and the career paths of partici-
pants who completed the program.
 Approximately 25% of every 
group of 12 entering JHS scholars 
have participated in one or more of 
the SLAM workshops. JHS scholars 
are TC students who, in the second 
semester of their freshman year, sub-
mit an application and meet the crite-
ria for selection into the JHS Scholar 
program. JHS scholars complete a se-
ries of four courses to prepare them for 
entry into graduate and professional 
schools to pursue careers in health 
professions, biomedical research, and 
public health.19 JHS scholars engage 
in mentored academic-year and sum-
mer research experiences. In the sum-

!"#$%&'()*$+,'
-./Medicine

44%

Public
Health
39%

Science
17%

Figure 3. Careers pursued by students in the SLAM-JHS UTEC scholar pipeline (n=23)
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mer between the scholars’ freshman 
and sophomore years, they serve as 
peer mentors to SLAM students. The 
JHS Scholar/SLAM Participant Men-
toring Program promotes the benefits 
of TC and the JHS Scholar Program. 
Several JHS scholars continue men-
toring SLAM participants beyond 
the SLAM program. Periodic contact 
through telephone, email, social me-
dia, and newsletter, as well as the im-
plementation of a SLAM webpage and 
an annually updated SLAM directory, 
are all approaches that will be pursued 
to strengthen tracking activities and 
SLAM to JHS scholar progression.
 Future investigations will include 
examining career trajectories of for-
mer SLAM participants, the rigor and 
impact of the content and delivery of 
SLAM workshops, and the effective-
ness of ancillary and hands-on-activ-
ities. The learning environment, peer 
mentoring, tracking and pipeline 
progression, and outcomes will be 
documented. Longitudinal data will 
be compared with similar programs 
that prepare high school students 
for careers in the health professions, 
public health, and epidemiology.
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