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An aging population and expansion of health care coverage under the Patient

Protection and Affordable Care Act have led to a predicted deficit of primary

care physicians by 2025. In response, medical schools must develop new strat-

egies to identify students early in their educational pathways to encourage

exploration of careers in science, technology, engineering, and mathematics

(STEM) fields, especially medicine. Oklahoma State University Center for

Health Sciences developed 2 internship programs, Oklahoma Science Training

and Research Students (OKStars) and Native OKStars, to introduce high

school students to osteopathic medicine. Native OKStars was designed to

encourage Native American students, who are underrepresented in STEM

fields, to pursue osteopathic medicine. These programs provided students with

a 6-week immersion in biomedical research, along with weekly discussion

groups with mentors. Participant questionnaire responses suggested that these

programs were effective in introducing them to careers in osteopathic medicine

as well as other STEM fields.
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T
he United States is facing a shortage of physicians, especially in rural areas.1 A

2012 report1 estimates a need for an additional 52,000 primary care physicians

by 2025. The looming deficit is compounded by the increase in access to

insured health care as a result of the Patient Protection and Affordable Care Act.1 The

need for additional physicians is especially critical for people who reside in geographic

locations that have limited access to health care. In Oklahoma, approximately 35% of

the population resides in rural regions, most of which lack health care services.2

To help address the growing physician shortage, medical schools should identify

mechanisms to encourage students in their states to pursue science, technology, engineer-

ing, and mathematics (STEM) careers, especially within health care fields. More import-

antly, medical schools need to increase the number of students who are willing to practice

primary care in rural areas. Medical students from rural areas are more likely to return to

and stay in rural communities as practicing physicians.3 In addition, medical schools

should recruit a student population that reflects the diversity of their state population. The

benefits of a diverse student body include students who are comfortable interacting with

patients of different cultural backgrounds and ethnicities. Also, patients are more likely to

seek health care from physicians of the same race or culture.4-6 In Oklahoma, 9% of the

population identify themselves as Native American (including Alaskan) compared with a

population of 0.7% in the United States.7 Oklahoma has 39 federally recognized and
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distinct Native American tribes and the largest number of

Native Americans per capita of any continental state.7,8

Over the past several decades, efforts to increase

diversity in allied health fields have resulted in a steady

increase in the numbers of underrepresented minorities.9

This success in increasing diversity in health care pro-

fessionals, however, has not resulted in a substantial

increase in the recruitment of Native American students

into the allopathic medical profession.10 Numerous

studies suggest that Native American students are fre-

quently discouraged in the higher education process.11-13

Although 71% of Native American students graduate

from high school, only 11% earn a bachelor’s

degree.14 Data collected from 2013 to 2015 reveal that

Native Americans represent 0.22% of all applicants to

US allopathic medical schools.15 Of those applicants,

less than 50% are accepted.15 In 2015, 0.1% of the

total allopathic graduates were Native American.15

Similar results are seen in the number of Native

Americans who become osteopathic physicians.16 In

both osteopathic and allopathic professions, 0.2% of

the total number of physicians is Native American.17

Medical schools have developed effective mechan-

isms for recruitment of students at the undergraduate

phase of their education. The current need for more

physicians suggests, however, that student recruitment

must begin at earlier stages of education. Oklahoma

State University Center for Health Sciences

(OSU-CHS) has developed a number of educational

outreach programs designed to introduce osteopathic

medicine as a career to high school students, especially

Native American students. In this article, we describe

the development of 2 programs, Oklahoma Science

Training and Research Students (OKStars) and Native

OKStars, implemented between 2013 and 2015.

2013: OKStars
In 2013, OKStars was implemented as a 6-week

research internship for promising high school students.

To introduce OKStars to area high schools, science

and math teachers, counselors, and principals were con-

tacted via e-mail. A presentation at each school was

given to interested students (10th to 12th grade) about

the program and research opportunities. Applicants

were selected based on a grade point average of 3.0 or

better out of 4.0, a demonstrated interest in biology,

and their written description of how participation in

OKStars would aid their career goals.

Four faculty members from 3 departments at

OSU-CHS were identified to mentor students. In

designing the framework for the summer internship

program, 6 core goals were identified: (1) implement a

minimum of 20 training hours per week; (2) recruit eth-

nically diverse students that reflect the population in

Oklahoma; (3) recruit a geographically diverse student

population; (4) encourage interactions between high

school students and undergraduate medical students

and graduate students; (5) provide information regard-

ing college application, financing, and strategies for

success; and (6) identify educational objectives.

We focused on 3 factors (low self-efficacy, lack of

peer support, and lack of role models or mentors) asso-

ciated with the high attrition rate seen in students who

are interested in STEM fields.18 To this end, we chose

participation in original biomedical research as the

heart of the OKStars program. Students who participate

in research develop an increased persistence in comple-

tion of STEM majors.19,20 Faculty mentors designed

research projects appropriate for high school students.

To develop an atmosphere of peer support, we promoted

opportunities for interactions with undergraduate

medical and graduate students. OKStars coincided with

preexisting programs for undergraduate and medical

student summer research. The co-occurrence of these

programs provided unique opportunities to encourage

interactions with peers and undergraduate medical and

graduate students. For example, high school students

were placed into laboratories with staff who mentor

undergraduate, graduate, or medical students.
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Additionally, all summer researchers were invited to

attend weekly luncheon and discussion sessions. Topics

covered during these sessions included the following:

(1) introduction to research ethics; (2) question and

answer session with OSU-CHS medical and graduate

students; (3) strategies for successful transitioning to

and success in undergraduate, graduate, and medical

school; (4) STEM careers panel; (5) pathways to

medical or graduate school; (6) current research occur-

ring at OSU-CHS; and (7) participant and mentor evalu-

ation of summer research programs. The following

educational goals were identified for participants: (1)

acquire information about STEM careers; (2) develop

confidence to pursue a STEM career; (3) understand

research ethics; and (4) acquire information on preparing

for and applying to medical or graduate school.

At the conclusion of OKStars, participants were

encouraged to present their research at local STEM

conferences (eg, Tulsa Citywide Research Day, OSU in

Tulsa Research Day) and international professional meet-

ings (eg, Society for the Study of Ingestive Behaviors).

2014 to 2015: OKStars and Native
OKStars
In 2014, the number of host laboratories and OKStars

participants doubled. Because no Native American

students participated in OKStars in 2013, a Native

American–focused program, Native OKStars, was

implemented in 2014. This additional program was

designed to run concurrently with OKStars and other

summer research programs. Although the program

design for Native OKStars was similar to that of

OKStars, important differences existed. All participants

of Native OKStars were matched 1 to 1 with a Native

American medical student who had completed the

first year of school. In the human anatomy laboratory,

participants identified a clinical disease or disorder rele-

vant to their particular tribe, and the anatomy associated

with their chosen disease or disorder was then examined

using human cadavers. During their time in the cadaver

laboratory, the high school students could directly

interact with their mentors as well as other medical

students. This daily interaction with medical students

allowed the Native American students numerous oppor-

tunities to learn firsthand about different paths to

medical school, the realities of medical school, and why

OSU students chose to pursue osteopathic medicine.

In 2015, the OKStars programs were further expanded

with the addition of more host laboratories and mentors.

OKStars and Native OKStars typically accepted up to 25

and 10 students, respectively, per year. Several students

who had previously participated in OKStars expressed

interest in continuing their participation in these pro-

grams. These students were invited to return as mentors

for incoming OKStars and Native OKStars participants.

Students who were no longer eligible to participate in

OKStars because of education level (eg, they had gradu-

ated from high school and completed at least 1 year of

undergraduate studies) could continue their previous

research project and instruct the incoming students on

various laboratory and troubleshooting techniques. In

doing so, these previous OKStars students developed

leadership skills and were able to further network with

osteopathic medical students.

Evaluation of Programs
OKStars and Native OKStars were designed to recruit an

ethnically and geographically diverse group of students.

To this end, students were asked to identify their ethnic

background. Of 46 participants from 2013 to 2015, 23

(50%) were white; 13 (28%), Asian American; 2 (4%),

Hispanic; 1 (2%), black; 5 (11%), Native American;

and 2 (4%), multiracial (Table 1). Among the Native

American students, 3 different tribes were represented

(Table 1). Although all participants in 2013 and 2014

resided in the Tulsa area, a geographically diverse

group of students participated in 2015. Participants

came from both urban and rural communities across

Oklahoma. Twenty-one of 24 students resided in a

region of Oklahoma where 10% or more of the popula-

tion live in poverty14 and are considered to reside in a

region that is medically underserved.21
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The effectiveness in meeting the educational goals of

the programs was determined by the administration of

an exit questionnaire. Participants were asked to use a

scale from 1 (ineffective) to 5 (highly effective) to

rank various aspects of the programs. The educational

goals for these programs were largely met (Table 2).

The mean scores for the various goals of the programs

ranged from 4.3 to 4.8. The lowest score (4.3) was

observed for the statement, “This program helped us

develop problem-solving skills.” This score most

likely represents the disparate levels of experience of

students entering the program.

OKStars and Native OKStars were designed to help

students develop confidence to pursue a STEM career.

One of the leading reported causes of the progressive

decline in students enrolled in premedical studies is

low self-efficacy.18 OKStars and Native OKStars parti-

cipants scored “helped me develop the confidence to

pursue a STEM career” highly. This observation

should be considered when developing similar pro-

grams. The students who participated in the 2 OKStars

programs had grade point averages that ranged from 3.7

to 4.0, scored in the advanced range on state End of

Instruction examinations, and scored high on college

admission tests. The observation that students had an

increased level of self-confidence at the end of the pro-

grams suggests that students who are highly successful

still may have low self-efficacy. Moreover, this lack of

confidence was not restricted to a particular sex or

ethnic group. As one participant (who ended up

matriculating into a 4-year university) stated, “I was

accepted into the Freshman Research Program…prob-

ably never would have applied if the OKStar

Program…was not such an encouraging experience.”

Taken together, these observations suggest that even

the most promising students benefit by having oppor-

tunities such as those provided by the OKStar

programs.

The highest score (4.8) was received for the state-

ment, “I enjoyed the lunch with medical/graduate stu-

dents and the successful transitioning to college/

medical school discussion.” During this lunch,

medical and graduate students at OSU-CHS were

asked to lead discussions on issues that could affect

high school and undergraduate students successfully

transitioning into undergraduate and then into medical

or graduate school. The medical and graduate students

were specifically asked to provide the OKStars partici-

pants with advice they wish they had received. For

example, they discussed whether students who are con-

sidering a career in medicine should shadow physicians

in high school or wait until college. The students also

discussed how many extracurricular activities demon-

strate a well-rounded student and how many suggest a

lack of focus. Although faculty provided the same

advice, it seemed to be more meaningful coming from

Table 2.
Students’ Ranking of OKStars and Native
OKStars Internship Programs for High School
Studentsa

Statement
Mean
Rank

This program helped me develop

problem-solving skills.

4.3

I obtained information about medical and

graduate school.

4.6

This program provided opportunities to interact

with my near peers.

4.7

This program provided information to help me

meet my career goals.

4.4

This program helped me develop the

confidence to pursue a career in a STEM field.

4.5

This program introduced me to research

ethics.

4.4

This program introduced me to the various

paths to medical school.

4.4

I enjoyed the lunch with medical/graduate

students and the discussion on successfully

successful transitioning to college/medical

school

4.8

a Students ranked each item on a scale from 1 (ineffective) to 5
(highly effective).

Abbreviations: OKStars, Oklahoma Science Training and Research
Students; STEM, science, technology, engineering, and
mathematics.
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a “near peer.” Almost all participants suggested adding

additional lunch and discussion sessions with the

OSU-CHS medical and graduate students. This obser-

vation provides further evidence of the importance of

facilitating interactions between near peers.

Future Directions
To ensure the high quality of our internship programs,

we plan to maintain the number of participants at 20 to

25 for OKStars and 5 to 10 for Native OKStars annually.

The majority of students who have participated in the

OKStars and Native OKStars programs to date have indi-

cated an interest in pursuing a career in medicine. To

address this favorable response, we will be incorporating

interviewing and clinical skills workshops into the pro-

grams. Additionally, we are recruiting clinical faculty to

act as mentors. To date, all of the participants have

either advanced or graduated high school on time.

Those students who have graduated have matriculated

into either a community college or a 4-year university.

We will be tracking the educational progress and career

choices of the participants as they continue their educa-

tion to determine the effectiveness of our programs.
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