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Research Experiences for 
Undergraduates (REU) 
programs have been shown 
to be effective mechanisms to 
recruit undergraduate students 
into the sciences and also to 
retain them, especially as related 
to underrepresented students. 
Academic-year REU programs 

participation in longer-term 
research projects that allow more 
time to digest material, develop 
skills, and draw connections with 
coursework. This paper describes 
an academic-year REU program 
targeted at underrepresented 
students within the University of 
Hawaii system, shows how it is 
aligned with best practices for 
broadening participation, and 
presents evaluation results.
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Numerous studies have 
shown Research Experi-
ences for Undergraduates 
(REU) programs to sig-

-
dents’ career paths. REU participants 

to choose a research-oriented career 

-
-

-

received from their REU experience 

-

-

-

-
mended that the GEO directorate ex-

citing their effectiveness in attracting 
-

-

A C-MORE scholar processes samples 
in a lab.
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them throughout their undergraduate 

cutting-edge research and profession-

Overview of the C-MORE 
Scholars Program 
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whom are ethnic minorities. Our ap-
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and academic support. 

-
-

found that 58% rated the opinions of 
very important or 

extremely important 

-

very 
important or extremely important

-

have suggested that peer support can 

-

-

census data of the state’s 

-
-

and Earth science. The 
underrepresented ethnic 

 together represent 
-

-

-

who have participated in the program 
-

-

from a semester program to an 

change is intended to provide the 
student with a more in-depth research 

-

C-MORE scholars research 
experience

-
ate research experience during the 

-

-
ships with their professors outside 

-

TABLE 1

Demographics of SOEST student majors.

Degree Men Women NHPI Filipino Hispanic African American Native American

BA/BS 50% 50% 12% 3% 3% 1% 1%

MS 57% 43% 4% 2% 6% 2% 0%

PhD 54% 46% 0% 1% 6% 2% 0%

All majors 53% 47% 6% 2% 5% 1% 0%

2010 Census 51% 49% 24% 14% 9% 4% 3%

Note: Data from University of Hawaii Institutional Research Office (fall 2010) and the State of Hawaii (U.S. Census Bureau, 2011). SOEST 
= School of Ocean and Earth Science and Technology; NHPI = Native Hawaiians and Pacific Islanders.

TABLE 2

Summary of demographics for C-MORE 

scholars (fall 2008–fall 2010). 

Ethnicity Students Male Female

African American 2 0 2

Asian 3 1 2

Caucasian 3 2 1

Filipino 1 1 0

Hispanic 1 0 1

Native American 4 1 3

Native Hawaiian/
Pacific Islander

12 5 7

Total 26 10 16

Note: Most scholars are of mixed ethnicity but were 
listed in only one category, with the underrepresented 
category taking precedence. Caucasian represents 
scholars of only Caucasian ethnicity. C-MORE = Center 
for Microbial Oceanography: Research and Education.
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-
-
-

Level I—trainee. Trainees are 
-

“test drive” different aspects of the 

TABLE 3

Sample themes of monthly meetings. 

Meeting theme Description of activities

Resume writing Staff from Career Development & Student Employment 
(CDSE) provide a custom workshop on effective resume styles. 
Students submit their current resume to CDSE staff and fellow 
scholars for feedback and submit a revised resume to the 
Scholars Program manager.

Applying to 
graduate school

CDSE staff provide a workshop on applying to graduate school, 
including how to write effective personal statements and 
solicit letters of recommendation. Recruiters from graduate 
schools occasionally attend to share information about their 
programs and opportunities for funding of underrepresented 
students. 

Applying to jobs 
and interview 
skills

In advance of this meeting, students submit a cover letter and 
resume to one of several job announcements provided. At the 
meeting, they are given individualized feedback on their ap-
plications. A mock interview is done with selected students to 
give pointers on interviewing “dos and don’ts.”

Data analysis 
techniques

Although most program participants will take a basic course 
in statistics or data analysis, they may not do this until their 
senior year. Learning data analysis techniques before then can 
be beneficial to their REU experience and class projects. In this 
workshop led by a C-MORE graduate student, students learn 
how Excel can be used to analyze and graph various types of 
data. 

Scholarships 
and summer 
internships

Information on scholarships and summer internships is shared 
with students and assistance is provided with application re-
view and essays. These opportunities are also shared via e-mail 
and social networking (Facebook). 

Note: C-MORE = Center for Microbial Oceanography: Research and Education; REU = 
Research Experiences for Undergraduates.

students choose which majors and/or 

Level II—intern.

a trainee and have since decided to 
major in an Earth or ocean science- 

-

earn up to three academic credits for 
their research experience. 

Level III—fellow. -

independence and initiative than do 
trainees or interns. Their research 

with hands-on research activities and 

Additional program 
components
Meetings

-

-

-

-
derscore that the program is cohort 

peers in a supportive environment 

not otherwise receive as part of their 
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Student symposium
-
-

-

-
search mentors provide guidance 
on preparing presentations through 

-

division courses. 

Community outreach

-
ducting science education outreach 

-
-

-
er) science nights (oceanfest.soest.

MORE (cmore.soest.hawaii.edu/edu-

-

-

Optional components

-

-

R/V Kilo Moana

Alignment with BEST 
practices

-

-

-

promotion process recognizes under-
-

-

support. The students interact with 

research experience is the core of the 

-

TABLE 4

BEST design principles. 

Institutional leadership Commitment to inclusiveness across the campus 
community

Targeted recruitment Investing in and executing a feeder system, K–12
Engaged faculty Developing student talent as a rewarded faculty 

outcome
Personal attention Addressing, through mentoring and tutoring, the 

learning needs of each student
Peer support Student interaction opportunities that build support 

across cohorts and allegiance to institution, discipline, 
and profession

Enriched research  
experience

Beyond-the-classroom hands-on opportunities and 
summer internships that connect to the world of work

Bridging to the next level Institutional relationships that help students and 
faculty to envision pathways to milestones and career 
development

Continuous evaluation Ongoing monitoring of process and outcomes that 
guide program adjustments to heighten impact

Note: From Building Engineering & Science Talent (BEST) Board of Directors (2004).
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in recruiting and retaining under-

-
-
-

-

Program goal and 
evaluation results

-

degree in an Earth or ocean sci-

-

-

-

-

Program evaluation by 
students

-
-

-

-

information on student demographics 
(to gauge our effectiveness in recruit-

-

given at the end of the semester to 
-

comment on various program compo-

-

Likert scale questions 

(quantitative data) 

responses regarding research and 

-

 and 

t

N. 
A comparison of pre-versus-post 

-

-
tions with mentors.

-

FIGURE 1

C-MORE scholars ready a CTD 

instrument for deployment during a 

scholars’ orientation activity. 
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-

is interesting that none of these gains 

-

Open-ended questions 

(qualitative data) 

-

-

-

-

perceived the program as a positive 
-

students each semester mentioned the 
stipend as a reason to participate in the 

TABLE 5

Means, standard deviations, and tests of significance related to scholars’ 

research and professional skill development (spring 2009, fall 2009, 

spring 2010).

Survey item Pretest 
mean (SD)

Postest 
mean (SD)

Paired t-test

Spring 2009

Computer skills 4.20 (0.79) 4.29 (0.76) t(6) = 1.00, p = .356 
Scientific charts/graphs 3.90 (0.74) 4.43 (0.79) t(6) = 2.83, p = .030 
Technical writing 3.44 (0.88) 3.14 (0.90) t(5) = –0.79, p = .465 
Data analysis 3.70 (0.95) 3.57 (0.98) t(6) = –1.00, p = .356 
Job seeking skills 3.90 (0.74) 4.00 (0.82) t(6) = 0.00, p = 1.00 
Presentation skills 4.20 (0.92) 3.83 (1.17) t(5) = 0.00, p = 1.00 
Organizational skills 4.30 (0.82) 4.43 (0.53) t(6) = 1.55, p = .172 
Lab skills 4.13 (0.83) 4.14 (0.69) t(5) = 1.00, p = .363 
Fieldwork skills 3.88 (0.64) 3.50 (1.05) t(5) = –0.54, p = .611 
Shipboard skills 3.29 (1.60) 3.40 (1.52) t(4) = 1.50, p = .208 
Listening skills 4.30 (0.67) 4.00 (0.82) t(6) = –1.00, p = .356 
Oral communication skills 4.10 (0.99) 4.14 (1.07) t(6) = 0.79, p = .457 
Public speaking N/A N/A N/A 

Fall 2009

Computer skills 4.11 (1.05) 4.67 (0.50) t(7) = 1.32, p = .227 
Scientific charts/graphs 3.78 (0.83) 4.67 (0.50) t(7) = 3.74, p = .007 
Technical writing 3.13 (1.13) 4.00 (0.87) t(6) = 1.73, p = .134 
Data analysis 3.56 (0.88) 4.22 (0.83) t(7) = 1.93, p = .095 
Job seeking skills 3.56 (0.53) 4.00 (0.50) t(7) = 2.65, p = .033 
Presentation skills 3.67 (1.12) 4.67 (0.50) t(7) = 2.83, p = .026 
Organizational skills 4.11 (1.05) 4.00 (1.32) t(7) = –0.36, p = .732 
Lab skills 4.00 (0.71) 4.22 (0.67) t(7) = 1.00, p = .351 
Fieldwork skills 4.00 (0.71) 4.22 (0.67) t(7) = 0.80, p = .451 
Shipboard skills 2.71 (1.38) 3.29 (1.11) t(4) = 0.78, p = .477 
Listening skills 4.13 (0.83) 4.56 (0.53) t(6) = 2.12, p = .078 
Oral communication skills 4.25 (0.71) 4.56 (0.53) t(6) = 0.79, p = .457 
Public speaking 3.50 (1.41) 4.56 (0.73) t(6) = 2.25, p = .066 

Spring 2010

Computer skills 3.88 (0.83) 3.91 (0.83) t(7) = –0.55, p =  .598 
Scientific charts/graphs 4.00 (1.07) 3.91 (1.04) t(7) = 0.55, p =  .598 
Technical writing 3.00 (1.53) 3.18 (1.08) t(6) = –0.79, p =  .457 
Data analysis 3.63 (1.06) 3.73 (1.01) t(7) = –0.80, p =  .451 
Job seeking skills 3.63 (1.06) 3.45 (1.13) t(7) = 0, p = 1.00 
Presentation skills 4.00 (0.93) 3.82 (0.87) t(7) = –1.00, p =  .351 
Organizational skills 4.13 (0.83) 3.73 (0.9) t(7) = 0.80, p =  .451 
Lab skills 4.13 (0.99) 3.91 (0.7) t(7) = 0, p = 1.00 
Fieldwork skills 4.29 (0.76) 3.82 (0.98) t(6) = 1.16, p =  .289 
Shipboard skills 3.75 (0.96) 3.00 (1.55) t(2) = 0, p = 1.00 
Listening skills 4.50 (0.76) 4.09 (0.7) t(7) = 1.53, p =  .17 
Oral communication skills 4.25 (0.89) 4.00 (0.77) t(7) = 0, p = 1.00 
Public speaking 4.00 (0.93) 3.82 (0.75) t(7) = 0.55, p =  .598 

Note: Likert Scale items ranged from 1 = poor to 5 = excellent.  Responses of “not 
applicable” were excluded from analyses. 
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Program outcomes 
-

-

-
-

author on a peer-reviewed research 

-
ing and participation in program 

-
petitive summer REU programs at 

-
tion on their summer research expe-

Summary

-
geting underrepresented students in 

-

-
gram as providing rich opportunities 

connections with research scientists. 

-

to address the needs of its participants 
-
-

■
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