
INTRODUCTION

Research clearly indicates that the achievement of
young children is influenced by proximal factors,
such as family members.1 However, research also

indicates that older children are positively influenced by
mentors and internal motivations.2 In this study, we
hypothesize that as an individual progresses through the
educational system, the relative importance of influences
shift from direct to indirect in nature. This has particular
importance for individuals from disadvantaged back-
grounds. By looking at individuals involved in a health
career pipeline program at Creighton University, this
study aims to determine how achievement and motivation-
al influences differ across age and race. 

BACKGROUND
Creighton University’s Health Career Opportunity

Program (HCOP), also called Pipeline to Success, is a
comprehensive response to the problem of underrepresen-
tation of economically and/or educationally disadvan-
taged persons in the nation’s healthcare workforce. This is
a collaboration with the Omaha Public Schools, Jesuit
Middle School, Sacred Heart School, Boys and Girls
Club, Creighton University Medical Center (CUMC),
Boys Town National Research Hospital, Charles Drew
Health Center, and One World Community Health Center.
Since 1975, Creighton University School of Medicine
(CUSOM) has been a national leader in the planning and
implementation of educational programs, including post-
baccalaureate programs for disadvantaged students who
need an additional year of academic preparation following
undergraduate graduation before attending medical
school. Creighton’s programs are widely regarded as inno-
vative and effective. Today, approximately 230 practicing
physicians and dentists have participated in Creighton
University’s postbaccalaureate programs. The director
who initiated Creighton’s Postbaccalaureate Program,
John Elder, PhD, died in 1996. His untimely death coin-
cided with the struggle within medical schools nationwide
to allocate resources in the midst of decreasing income
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The Health Careers Opportunities Program (HCOP) at
Creighton University provides an important illustration of the
short- and long-term successes of pipeline programming.
The Pipeline to Success program at Creighton University pro-
vides exposure and enrichment activities to participants
beginning in middle school and continuing through a one-
year postbaccalaureate component in order to ensure that
they are knowledgeable about health professional careers
and competitive in applying for these training programs. This
study hypothesized that the enrichment activities experi-
enced by participants would have the additional benefit of
providing indirect or distal influences to motivate partici-
pants to meet their career goals. In partial support of this
hypothesis, a MANOVA demonstrated that the middle-
school participants demonstrated a different pattern of
influence from the other program components. Results indi-
cate that as participants progressed through the Pipeline to
Success HCOP at Creighton University, the program
resources impacted their desire to pursue health profession-
al careers in addition to positively preparing them for health
professional training programs. We conclude that these find-
ings have particular importance for planning and imple-
menting student education programs.
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caused by the widespread phase-in of managed care.
Creighton faced the same struggle and was unable at that
time to support the Postbaccalaureate Program without
continuing federal funds. In 1999, however, under the
direction of M. Roy Wilson, MD, MS (one of the coau-
thors of this publication), Creighton reestablished the
Postbaccalaureate Program with funding from Health
Resources and Service Administration (HRSA). After
Wilson’s departure from Creighton University, the pro-
gram was directed by Omofolasade Kosoko-Lasaki, MD,
MSPH, MBA (coauthor on this publication). Thus,
CUSOM has expanded upon its success and developed a
comprehensive program—Pipeline to Success at
Creighton University.

The Pipeline to Success program introduces students
to health professions with awareness programs in mid-
dle schools and begins educational enrichment and
mentoring programming in high school. Students who
participate in Pipeline to Success programming are
more likely to successfully complete their high-school
and college education curricula as well as more likely at
the postbaccalaureate level to enroll in graduate-level
health professional training. However, the focus of this
study will be on other, indirect benefits that these pro-
grams provide for participants.

Current research labels different influences as a stu-
dent’s primary motivator toward achievement; however,
few address how these influences change across differ-
ing age groups. Research also clearly indicates that the
achievement of young children is influenced by proxi-
mal factors. For example, parenting practices have been

shown to significantly influence younger children’s cog-
nitive development and, later, academic achievement.1

In contrast, environmental factors such as peer and
teacher influence3 are known to be predictive of motiva-
tion and achievement for early adolescents. However,
research indicates that older children are also positively
influenced by mentors and internal motivations.2 Final-
ly, mentors have been found to be beneficial for ethnic
minorities and adolescents at risk for school failure.4

How can one reconcile these apparently contradicto-
ry findings? We hypothesize that as an individual pro-
gresses through the educational system, direct influ-
ences and the relative importance of indirect influences
shift. Specifically, we predict that as an individual
moves from high school into college and postbaccalau-
reate studies, he or she is more likely to be influenced by
indirect or distal factors. By looking at individuals
involved in CUSOM’s HCOP, our aim is to determine
how achievement and motivational influences differ
between age and race.

METHODS AND MATERIALS
Data from a total of 72 students (18 middle-school,

23 high-school, 24 collegiate and seven postbaccalaure-
ate students) were included in this study. All participants
were students in the Creighton University HCOP,
Pipeline to Success. In order to meet the criteria for
admission to the HCOP, participants must be either eco-
nomically and/or educationally disadvantaged. The
overall sample utilized for this study consisted of
54.17% females (n=39). The majority of the sample

described their ethnicity as
black or African-American
88.9% (n=64), and 6.8% (n=5)
were Hispanic or Latino, 1.4%
(n=1) as Asian, 1.4% (n=1) as
Alaskan Native and 1.4% (n=1)
as Caucasian or biracial.*

A questionnaire (Figure 2)
was developed by an independ-
ently contracted evaluation spe-
cialist, Ramie Cooney, PhD (a
coauthor on this publication),
as a part of the comprehensive
program review. This instru-
ment was given to all Creighton
University HCOP participants
at the end of the program year.
The questionnaire looked at
four dimensions of the pro-
gram: awareness of the health
profession field, awareness of
programs available, effective-
ness of programs, and percep-

Figure 1. Differences among programs for specific influences based on
Tukey HSD results

* Some students indicate multiple racial
designations on the application form.  
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Figure 2. Program satisfaction survey

Spring

Program Satisfaction Survey

1. What is your birth date? ___ /___ /___.
2. What is your gender? ❏ Female ❏ Male
3. Are you in …? ❏ Middle school ❏ High school ❏ College ❏ Postbaccalaureate
4. Where do you go to school? ______________________________________________________________________
5. What type of school is your school? ❏ Public ❏ Private
6. Which of the following Creighton University programs have you joined?

❏ HPPI ❏ HCOP ❏ Both ❏ Neither ❏ I am not sure ❏ Other 
7. Do you consider yourself economically disadvantaged? ❏ Yes ❏ No
8. Why or why not?
9. Do you consider yourself educationally disadvantaged? ❏ Yes ❏ No
10. Why or why not?
11. What are your plans after graduation?

❏ Attend college/graduate school ❏ Attend vocational school ❏ Work full time
❏ Begin a residency program ❏ Join the military services
❏ Do not have plans after graduation ❏ Other

12. Have you thought about what you would like to do 5–10 years from now?
Not at all A little Some, but … Yes, I think Yes, I am certain 

0 1 2 3 4
13. Which type of career interests you the MOST?

❏ Business ❏ Law ❏ Computer Science ❏ Religion ❏ Education
❏ Science ❏ Engineering ❏ Undecided ❏ Health Professions ❏ Other

14. Why does the career you picked in question 13 interest you the most?
15. Which type of career interests you the LEAST?

❏ Business ❏ Law ❏ Computer Science ❏ Religion ❏ Education
❏ Science ❏ Engineering ❏ Undecided ❏ Health Professions ❏ Other

16. Why does the career you picked in question 15 interest you the least?
17. What was your father/male guardian’s last grade in school? ______________________________________
18. What was your mother/female guardian’s last grade in school? ___________________________________
19. I have a strong network of friends and family who care about my future and me.

Strongly disagree Disagree Neutral Agree Strongly agree
1 2 3 4 5

20. Who has influenced your future interests the most?
❏ Myself ❏ School counselor ❏ Father or male guardian ❏ School presenter(s)
❏ Mother or female guardian ❏ Tutor(s) ❏ Other relatives ❏ Mentor(s)
❏ Friends/peers ❏ Business professional(s) ❏ Teacher(s) ❏ Health professional(s)

21. How much have presenters at your school influenced your future interests?
No influence Some influence A lot of influence

0 1 2 3 4
22. Which school presentations have interested you the most?
23. How much have tutors influenced your future interests?

No influence Some influence A lot of influence
0 1 2 3 4

24. How much have mentors influenced your future interests?
No influence Some influence A lot of influence

0 1 2 3 4
25. How much have business professionals influenced your future interests?

No influence Some influence A lot of influence
0 1 2 3 4

26. How much have health professionals influenced your future interests?
No influence Some influence A lot of influence

0 1 2 3 4
27. How much have groups and clubs at school helped you stay interested in mathematics and science?

Not at all Not much Some A little A lot 
0 1 2 3 4

28. What groups and clubs do you belong to?
29. How did you find out about the groups and clubs you belong to?

For office use only: ID NUMBER
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tions of academic and social support. The questionnaire
incorporated two existing instruments5 as well as ques-
tions specifically designed for the HCOP program
review. A specific question assessing, “Who has influ-
enced your future career interests the most?” was the
focus of this investigation (Figure 2, item 20). The par-
ticipants were allowed to choose more than one of the
12 influences. Four of the choices were proximal or
direct in nature: myself, father/male guardian,
mother/female guardian and other relative. The remain-
ing eight answer choices were distal or indirect:
friends/peers, teacher, school counselor, school presen-
ter, tutor, mentor, business professional and health pro-
fessional. For analyses, the percentage of responders
who selected each of the 12 potential influences was uti-
lized to determine which proximal and distal influences
impacted a responder’s career choice the most. The sur-

veys were distributed to all HCOP participants through
their project coordinators and were returned to the eval-
uation specialist at the start of scheduled focus group
discussions to probe the strengths and limitations of the
program at Creighton University.

RESULTS
A 4-x-12 multivariate analysis of variance (MANO-

VA) was conducted to determine the differences among
the different age groups (junior high, high school, col-
lege, postbaccalaureate) on the 12 dependent variables
assessing who exerted the most influence on the future
careers of participants. Results revealed a significant
difference between the programs in the most frequently
reported influences on career choice [Wilks’s λ=0.42,
F(44, 208.55)=1.60, p<0.02]. In summary, junior-high
participants reported significantly more direct or proxi-

Figure 2. continued

30. Do you think that students often know about their own academic strengths and weaknesses?
Never Maybe (but not me) Sometimes Yes, probably Yes (even me)

0 1 2 3 4
31. Mathematics and science play an important part in everyday life.

I disagree Sometimes Yes, I agree they do
0 1 2 3 4

32. I believe that someone’s racial/ethnic background will enhance their chances of being accepted
into a college or professional school.

Strongly disagree Disagree Neutral Agree Strongly agree
1 2 3 4 5

33. It is easy for me to get help with homework/coursework.
Strongly disagree Disagree Neutral Agree Strongly agree

1 2 3 4 5
34. Where does this help with your homework/coursework come from?

❏ Father or male guardian ❏ Mother or female guardian ❏ Other relatives
❏ Friends/peers ❏ Teacher(s) ❏ Tutor

35. List as many health science careers as you can think of … ________________________________________

_____________________________________________________________________________________________________
36. How long does someone need to go to school to become a dentist? _____________________________
37. How long does someone need to go to school to become a doctor? _____________________________
38. How long does someone need to go to school to become a nurse? _______________________________
39. How long does someone need to go to school to become a pharmacist? _________________________
40. In general, how long does someone need to go to school to become a health professional? _______
41. What is HCOP? __________________________________________________________________________________

42. If you are in HCOP, what do you like best about it? ________________________________________________

_____________________________________________________________________________________________________
43. Which of the opportunities provided by HCOP is the most effective for your career goals?
_____________________________________________________________________________________________________
44. What is HPPI? ____________________________________________________________________________________
45. If you are in HPPI, what do you like best about it?__________________________________________________
_____________________________________________________________________________________________________
46. What are the goals of HPPI? ______________________________________________________________________
47. Which of the opportunities provided by HPPI is the most effective for your career goals?
_____________________________________________________________________________________________________
48. What is your racial/ethnic background?

❏ White ❏ African-American ❏ Latino/Hispanic ❏ Asian/Pacific Islander ❏ Other (please specify) ___
49. What is your name? _____________________________________________________________________________

Thank you for providing this important information!
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mal influences, whereas older participants had signifi-
cantly more distal or indirect influences.

As hypothesized, univariate analyses of variances
(ANOVA) were conducted for each dependent variable
as a follow-up test to the MANOVA. Results indicated a
significant effect for health professionals to influence
participants differently at different ages [F(4,64)=3.80,
p<0.03]. Tukey Honestly Significant Difference (HSD)
tests to probe the programmatic differences revealed the
distal influence of health professionals was significantly
higher for the college program than the high-school and
junior-high programs (Mdifference=0.399, p=0.05). Second,
there was a significant effect for mentors to influence
participants differently at different ages [F(4,64)=3.29,
p<0.02]. Tukey HSD tests to probe the programmatic
differences revealed the distal influence provided by
mentors was significantly higher for college than high
school [Mdifference=0.364, p<0.05]. Finally, there was a
significant effect for parents (specifically the
father/male guardian) to influence participants differ-
ently at different ages [F(4,64)=3.15, p<0.02]. Tukey
HSD tests to probe the programmatic differences a
proximal father figure provided participants revealed
influence was significantly higher for junior high than
high school [Mdifference=0.486, p<0.02].

DISCUSSION
Consistent with previous research, this study partial-

ly confirmed that there are differences in motivational
influences across age. In particular, the factors influenc-
ing middle-school participants differed significantly
from those identified by high school, college and post-
baccalaureate participants. In particular, collegiates are
more influenced by health professionals and mentors, or
distal influences, than younger individuals. In addition,
results indicated that younger individuals (i.e., middle-
school students) are more influenced by proximal influ-
ences, such as a father figure, than older individuals.
Recognizing that younger students need more proximal
involvement, the student education programs could try
and introduce more familial involvement at the middle-
school level. Further, by identifying what influences
these individuals, we can determine a better way to help
them enhance their academic performance and provide
them with more-effective resources. These findings can
be applied to the HCOP in the future, along with other
similar “pipeline” programs. 

CONCLUSION
We have demonstrated that older students are more

influenced by distal factors. This is important in student
education programming in order to best utilize active
involvement by health professionals in programs that
are designed for various age groups. As students
progress through the education system, our results sug-

gest that more indirect influences such as job shadowing
experiences, course instructors and program staff pro-
vide an important role in motivating and influencing at-
risk, disadvantaged students.

ACKNOWLEDGEMENT
The authors wish to acknowledge Reba Donahue for

preparing the document.

REFERENCES
1. Morrison FJ, Cooney RR. Parenting and academic achievement: multi-
ple paths to early literacy. In: Borkowski JG, Ramey SL, Bristol-Powers M,
eds. Parenting and the Child’s World. Mahwah, Lawrence Erlbaum Assocs.;
2002;141-160.
2. Richman JM, Rosenfeld LB, Bowen, GL. Social support for adolescents at
risk of school failure. Soc Work. 1998;43(4):309-324.
3. Murdock TB, Anderman LH, Hodge SA. Middle-grade predictors of stu-
dents’ motivation and behavior in high school. J Adolesc Res. 2000;15(3):
327-352.
4. Azmitia M, Cooper CR. Good or Bad? Peer influences on Latino and
European American adolescents’ pathways through school. J Educ Stud
Placed at Risk. 2001;61(1&2):45-71.
5. Mishoe C, Valeri RL, Beveridge LH. A Survey of high school seniors’ career
choice: Implications for Allied Health. J Allied Health. 1993;winter:33-43. ■

C A R E E R
O P P O R T U N I T Y

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 98, NO. 9, SEPTEMBER 2006 1475


