Figure 18. Breakdown of ethnicity of M.S. degree students by completion rate.
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Age Groups All Students 2006-2013
m20-25 = 26-29 m=m30-35 m36+

Did Not Complete Completed in one year Completed in two years
1.6%

5.3%

Completed in three years Completed in four years Completed in five years Completed in five plus years

1.6% 2.2%

Figure 19. Breakdown of age of M.S. degree students by completion rate.
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Admittance Types Total MS Degree
Students 2006-2013

m Full Acceptance = Acceptance with Academic Requirement

Did Not Complete Completed in oneyear Completed in two years

Completed in three years Campleted infouryears Completed in five years Completed infive plusyears

39.7% 24.9% 42.0%
52.1%

Figure 20. Breakdown of admittance types of M.S. degree students by completion rate.

While the majority of students did complete the degree program (Figure 21), it is
also important to delve into the 27% who did not complete the program (Figure 22). This
includes reviewing all of the academic data, especially the UGPA and UMGPA broken
into the persistence categories (Figures 23 and 24). When split into the seven categories,

there is a different median for each year.
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Figure 21. Breakdown of all students’ completion rate 2006-2013.
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Figure 22. Breakdown of students who did not complete and number of years in the program 2006-2013.
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UGPA for All Students 2006-2013
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Figure 23. Breakdown of UGPA by persistence category.
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Figure 24. Breakdown of UMGPA by persistence category.
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Figure 25. Two tailed t-test of unequal variances for UMGPA comparing students who graduated vs
students who did not complete (not significant).
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Figure 26. Linear model for UMGPA vs years to completion (p<0.002).
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Figure 29. Graduate GPA for students who did not complete the degree.

Findings for Research Question 1

The findings for research question one which was what is the best criteria (Using
GRE, UGPA, UMGPA, persistence, gender, race, age, ethnicity) to generate a Full
Acceptance candidate in the marine science programs? When reviewing the data for all
completed years, the UMGPA (p<0.002) is the primary factor pointing towards success.
The GRE scores are not a significant contributor to success (p>0.05). Race and ethnicity
are not significant factors, nor is age (p>0.05). UGPA is a not a contributing factor as
well (p>0.05).
Findings for Research Question 2

The findings for research question two which was what is the best criteria (Using
GRE, UGPA, UMGPA, persistence, gender, race, age, ethnicity) to generate an Accepted
with Academic Requirements candidate in the marine science programs? The UMGPA is

the primary criteria that points to success with these master’s candidates UMGPA
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(p<0.002). The secondary criteria is the student’s age when entering the program. The
younger students finished faster (p<0.00012).
Findings for Research Question 3

The findings for research question three which was can one criteria (Using GRE,
UGPA, UMGPA, persistence, gender, race, age, ethnicity) predict persistence better than
others? Yes, the UMGPA is shown to be the most relevant of the admissions requirements
(p<0.002). As this is the last eight courses within the applicant’s major, it shows the ability
of this potential student to comprehend the basic scientific method and concepts required in
the master’s program. The UGPA (p<0.1) can be augmented by the applicant taking
courses outside the more disciplined science programs. This can then skew the UGPA into
an acceptable range without the scientific background needed for the program.

Gender, race, and ethnicity (all p<0.1) are not shown to be contributing factors to
completion. However older students are shown to take longer to complete the degree
(p<0.0001). This may be related to family and employment restrictions, which are not such
an impediment to the traditional student.

The GRE scores do not show a viable pattern for success. As these exams are taken
on a single day, it does not show what one person can do over a long period of years. There
is no significance between a high GRE score in any category and a shorter period to
completion (p>0.05).

Findings for Research Question 4

The findings for research question four which was can all of the criteria (Using

GRE, UGPA, UMGPA, persistence, gender, race, age, ethnicity) in the form of a multiple-

effects model, describe persistence in a way that can be easily interpreted? With the
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development of the linear models, it was determined that there are two significant criteria
when looking at a success model. Those are the highly significant UMGPA versus
completion with a p<0.002 and age versus completion with p<0.00012. When creating the
entire linear model using all criteria, it was found that all GRE scores as well as UGPA
masked the significance of the UMGPA and age. With a y=22.3 +/- 0.8 it was shown that
the age of a student predicts the speed of completion. The younger the student, the faster
they complete their degree.
Summary

While there was plentiful data about the admissions and persistence of master’s in
marine science students, there is little relevance to most of the quantitative admission
requirements to completion of the degree. The strongest indicator is the UMGPA which
shows the most influence on how a student can comprehend and succeed in a marine
science program. The GRE scores are shown to have little impact on the success of a
student, and only the GREQ shows a trend for success. The UGPA can be increased by an
applicant taking courses with a higher probability of scoring an A. Most of these are outside

the science fields and would not assist the student in completing a marine science program.
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Chapter 5: Discussion
Overview of the Study

Neither universities nor their students want to expend time, effort, and financial
support/aid on an applicant who fails to complete the marine sciences program. The
purpose of this correlated study was to examine at the master’s program admissions criteria
as well as demographic factors and determine what contributes to persistence in the
program, and what factors would point to the successful completion of a marine science
master’s program. The literature shows that educational research needs to create a
composite evaluation of all these areas to create an authentic view of the STEM pipeline
applicant who will successfully complete a graduate program and enter the workforce
(Gilman et al., 2015).

While many research projects have looked at individual issues in the breakdown of
the STEM pipeline, these evaluations of various pipeline breaks have focused on single
issues such as underrepresented students, gender, non-traditional students, GPA or GRE
scores, or combinations of two of these foci (Espinosa, 2011; Allen-Ramdial & Campbell,
2014; Bielby et al., 2014). This study reviewed all of these factors and how each correlate
to the successful completion of the master’s of science in marine sciences.

Implications of Findings

When developing the admissions process for a STEM graduate program, and
specifically a marine science STEM program, administrators look for a relationship
between valid predictors and performance outcomes. These predictors are an important
part of the process as it helps to ensure the success of the students in the program.

Institutions have a responsibility to admit those students that are able to complete the
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program; otherwise, students are placed at a disadvantage and will waste time and money
(Gayle et al. , 2011).

The M.S. in marine science degree focused on in this study shows that seventy-five
percent of the students who enroll complete the program. Fifty-seven percent completed in
three to five years, while thirty-eight percent completed in the two to three year range,
which is considered a standard timeframe for degree completion (NSU, 2015). The non-
traditional students were shown to take longer to complete the degree (p<0.0001), which
can explain part of the skewedness towards longer completion time.

With p>0.05, the GRE scores show no significant value to completion of the
master’s degree. While the literature states that the GRE shows a comparison and balance
of students from various schools (Kuncel et al., 2009), there was nothing in the dataset that
contributes to that theory. Even analyzing the individual GRE sections (GREV, GREQ,
GREW) showed little more than a trend (p>0.05).

Various literature on post-baccalaureate STEM programs focuses independently on
persistence, reviewing ethnicity, age, and gender (Bielby et al., 2014). The issue of gender
as regards to STEM degrees continues to garner attention in both academic and public
realms (Stoet & Geary, 2012). Women are continually underrepresented in the advanced
levels of natural sciences (Bleske-Rechek & Browne, 2014). While the student population
of this study is greater than 65% female, it must be noted that a larger portion of the male
population (p<0.05) tends to not complete or take a longer period of time to completion of
the degree. The race and ethnicity numbers are too small to be of any significance in this
study.

While the UGPA is a commonplace criterion for the graduate application process,
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and is considered a measure of academic achievement (Imose & Barber, 2015), one issue
with the UGPA is the variability of teaching standards and grading evaluation. Grading
systems vary between universities as well as between individual courses. It is difficult to
compare UGPA from different undergraduate schools as courses and curriculums vary
(Bailey, Rosenthal, & Yoon, 2014). Undergraduate students quickly learn which courses
are considered “easy” to impact their GPA. This results in a student who has had to
contribute less to achieve a higher grade (Gershenfeld et al., 2015). This research study
confirmed this study as the UGPA was not significant in completion of the degree (p>0.05).

One way to offset the skewed GPA is to look at the undergraduate major GPA
(UMGPA) in their admissions process (Burmeister et al, 2014). The UMGPA, usually
defined as the last 60 hours in major coursework, has shown an even higher correlation to
success (Imose & Barber, 2015). This research study confirms this correlation between the
UMGPA and completion of the degree (p<0.002). As the UMGPA focuses only on the
student’s major, it eliminates the “easy” courses that impact a student’s UGPA.

Persistence in the STEM fields ranks at 52% in the biological sciences (NSF, 2014).
Once admitted into the M.S. in marine science graduate programs, various issues can
impact persistence. For the university, a high level of persistence indicates that the graduate
admissions and education processes are working synchronously to produce the STEM
researcher, and not losing time, effort, and money on admitting graduate students who lack
the strong background to successfully complete a graduate degree (Habley et al., 2012). In
this research study, of those students that did not complete (27%), less than 5% actually
flunked out of the program (GGPA<3.0). In fact, most of the students who did not

complete were in the program for greater than two years before leaving.
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According to the program’s catalog, all coursework should be completed by that
time. This implies the student was in the research phase of their program, either the thesis
or capstone track. So while research has shown that the fit with faculty interests ranks as the
predominant reason a student chooses a specific graduate school, the faculty supervision
given to the student must also be evaluated (Colarelli et al., 2012).

While there is no statistical data currently associated with faculty versus student
completion, greater than 70% of the students that did not complete were in the program for
more than three years. At this point, the student is working in a tutorial format with their
major professor. While the student and the major professor might want to continue their
research after three to five years, one issue that can affect their completion of the degree is
financial. Once the student reaches 150% of the degree’s required credits, they have failed
student academic progress (SAP) and can no longer receive federal financial aid (NSU,
2015). This creates a burden on the student. Failure to complete these levels of knowledge
would impact the STEM pipeline and persistence into the STEM workforce (Foltz et al.,
2014).

Limitations of the Study

Other factors, including letters of recommendation, the statement of career goals
essay, research tracks, and the total number of students in the graduate program were not
included in this study. Data for these areas have not been collected, and the information is
anecdotal. These are areas that need to be expanded upon in the M.S. marine sciences
program.

Letters of recommendation allow the graduate admissions office to see a personal

view of an applicant’s academic success. These letters are regarded as providing a guide to
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the applicant’s performance and giving a qualitative review to balance the quantitative view
of the UGPA and GRE (Kuncel et al., 2014). While the graduate school of marine science
requires three letters of recommendation from each applicant, there is little in the applicant
history to determine if they contribute to a student’s success. It is recommended that the
letters of recommendation be included in the quantitative data by ranking them using a
Likert type scale (Babbie, 2005). By having the recommender fill out a small survey as well
the letter, it will allow the admissions office to balance the academic scoring with the real-
life potential of an applicant. The ability for an applicant to have the fortitude and mental
strength to complete a master’s program is just as important as the academic quantitative
data, if not more so. This shows true persistence to complete the degree.

The statement of career goals is the primary writing example for the graduate
program. Writing is the primary communication in the STEM fields. Most information
between researchers occurs in journals, abstracts, and posters. The inability to communicate
succinctly leads to the lack of advancement in the STEM workforce (Husbands Fealing &
Myers, 2012). The length of the statement ranges from 500 words to three pages. Currently
there is no process to review this writing example. A process needs to be created which
reviews the applicant’s preparation for communicating in a basic academic style, which
includes organization, grammar, style, and depth of language (Swales & Feak, 2004).

Research has also shown how funding agencies believe that lower quality students
diminish the reputation of a research facility and ultimately the amount of the school’s
external funding (Stephan, 2012). It is important to understand the history of the master’s of
science programs as well as the development of university research funding to understand

the significance of a successful admission pool. The M.S. in marine sciences currently has
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no complete instrument (other than looking at course registrations) to review what student
IS on what research track (capstone or thesis). Students have the ability to take a capstone or
thesis track for their final project (Nova Southeastern University Oceanographic Center,
2014). This information would have benefited the research in determining which track was
the most successful and least time consuming. This would lead to lower costs for the
student and the ability for the program to increase the turnover rate with the faculty to
increase contact hours with more students at various stages in their degree program.

The collection of departmental admission data for graduate applications is vital
(Johnson-Motoyama et al., 2014). A strong limitation to the study was the decrease in the
number of students that could be used in the study. Numerous parts of applications were
missing, especially in the earlier incoming students. Much of that was due to the transition
from paper to electronic storage with the university. While a few of the applicants were in
the dual admissions programs with the university’s undergraduate school, most of the lost
data was due to incomplete data entry.

Recommendations for Further Research

In today’s educational environment, faculty are finding students are increasingly
passive in the learning process. More and more faculty are reporting students expecting
their entire education path will be laid out with minimal effort on the student’s side (Harris
& Cullen, 2010). Research has shown that in today’s digitally driven economy, at least a
baccalaureate and, in the natural sciences, a master’s degree is absolutely required to
become economically independent. This has led to an unprecedented influx of students to
the realm of higher education, many of whom are not prepared for the academic

environment and its challenges (Kuh et al., 2010). It is because of this influx that the
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datasets must be expanded.

While this is a correlated study, it is recommended that a qualitative study be
matched with this dataset. One issue to look at is the faculty contributions to the completion
of a student’s degree. An area to research and document includes contact hours, mentoring,
and participation of the faculty member during the student’s degree process, especially the
research phase. Master’s of science programs in the marine sciences traditionally require a
faculty member be assigned to a graduate student (Willey, 2012). So while research has
shown that the criteria ranking potential graduate students is important, the fit with faculty
interests ranks as the predominant reason a student chooses a specific graduate school
(Colarelli et al., 2012). Lack of interest from the faculty and/or student can lead to failure in
persistence. One suggestion is to create a review process where the student and faculty
member can determine fit and sustainability in the research project.

When reviewing the STEM pipeline from undergraduate, to graduate, to
workplace, researchers found that the number of STEM graduates have declined in the past
10 years (Maltese & Tai, 2011). Areas reviewed looked at anti-deficit areas and how
students not normally considered STEM student prospects can be included and succeed.
The adult learner (non-traditional student) can impact persistence as well as the quantitative
and qualitative measures submitted to the admissions committee (Kuncel et al., 2014).
Non-traditional students, those aged 30 or more, do take longer than the traditional student
to complete, and this must be worked into the admissions and advising process. While first-
year students of any age must deal with the change in school, people, and in most cases,
location, this can be a very stressful time for those in the higher risk categories of non-

traditional students. These non-traditional students have the potential to become successful



95

members of the STEM workforce, but requires the development of specific plans to
accommodate their busy schedules and family life. These at-risk students are need extra
time and encouragement from the faculty and staff in the program.

Direct Impact of Study

Master’s degree programs and their graduate admission departments are struggling
to find a strategy to enhance the U.S. workforce (Allen-Ramdial & Campbell, 2014).With
the completion of the data analysis, it was presented to the chair of the marine sciences
department. Action was implemented immediately on three items: admissions procedure,
advising process, and data collection. While only in place for three months, all seem to be
beneficial.

In conducting a literature review of admissions requirements and information for
master’s of science in the marine sciences, there are vagaries in the weight of each
requirement (Cannady et al., 2014). With the data from this research study showing that
UMGPA is of primary importance, it has been given more weight during the admissions
process. Sedlacek (2014) noted that there is little correlation between the GRE score of an
applicant and their ultimate success in a STEM program. This research study confirmed
this statistic. So the GREs, while still required, are weighted less than before. These test
scores will be used to evaluate students for potential scholarships, but not admittance into
the program. The admissions office is in the process of revising the entire admissions
procedure and requirements; this will include a group of faculty evaluating the letters of
recommendation and the statement of career goals with a Likert scale system (Babbie,
2005).

STEM graduate programs in Fisk-Vanderbilt and the University of South Florida
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have reduced the weight of the GRE score during the applications process. Their
admissions committees select applicants based on a set of skills and character attributes that
align the potential student with their program (Miller & Stassun, 2014). The results from
this research study have allowed the graduate marine sciences admissions and program
offices to pinpoint incoming students that are at potential risk of falling behind or not
completing the degree. These students are flagged upon entrance into the program and are
monitored on a semester basis. By being proactive with these students, the program office
is able to guide them into support channels and not lose them in anonymity.

With the aging and increasing diversity of the US population and the increased use
of technology in the workplace and in the classroom, the percentage of nontraditional
students is expected to increase over the next quarter century (Shepherd & Nelson, 2012).
With this knowledge, non-traditional student advising has been expanded. The non-
traditional student advisor is trained to work with students that need extra time, patience,
and help with technology. The non-traditional student advisor is available off of normal
working hours to alleviate the stress of these older students from having to take time off
from their work to have their questions answered.

While the research questions might start to focus on which method should be used,
it is the purpose of the research that brings the method into focus (Creswell, 2012). This
research study brought to light various inadequacies of data collection for the graduate
marine sciences admission and program offices. A standard protocol has been developed
and a template designed that all members of these offices are using to input data. By
continually using these templates, the data collection should be standardized despite

inevitable employee turnover.
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Conclusions

Kuncel et al. (2013) noted that many aspects of the graduate application process
have been reviewed and evaluated. Meta-analysis has ranked the various portions of the
admissions application and how it relates to persistence. Future research indicates that
drilling into admissions and persistence data will develop a finer process in pointing to the
success of a STEM graduate applicant. This correlated study of a graduate admissions
program provides important quantitative data to administration. This fine tunes what they
are looking for in a marine science masters student and allows them to predict students with
extra needs. Before this study, the program office was using possibilities, probabilities, and
small scale statistics to determine their course of action. These statistics show that a strong
master’s candidate is one that does well in their major classes in undergraduate, has the
ability to adapt to the rigors of a graduate program, and has the perspicacity to see it
through.

This research study has shown that GREs have little to contribute to the admission
process in the master’s of science in marine science. The majority of the applicants score
below the admission requirement, yet they persist. It is recommended by this researcher
that the graduate admissions office of the marine sciences program review the use of the
GRE as a mandatory admissions requirement. The cost of the exam plus the overt stress put
on a potential applicant for a result that does not relate to persistence could be detrimental
to the acceptance process of the program (Bleske-Rechek & Browne, 2014). The letters of
recommendation are a key factor not studied here. It would be interesting to see if the new
application process, using a Likert scale on letters of recommendation and a strong

weighted UMGPA, would strengthen the application pool and thus the students in the
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January 28, 2015

Applied Research Center
Nova Southeastern University
1750 NE 167th Street

North Miami Beach, FI, 33162

University IRB Office:

As Dean of the Oceanographic Center, I have given Ms. Melissa L. Dore permission to review

and use student and admission archival data stored by the Oceanographic Center. I have spoken
with Ms. Dore and understand the scope of her research, her use of the data, and how it will be

beneficial to the Oceanographic Center.

I understand how the data will be gathered and that all personal identifiers will be stripped from
the data by the program office before being presented to Ms. Dore and that it the project will be
done in a confidential and appropriate manner.

Should you have any questions, please feel free to contact me.

Sincerely,

OO g

Richard E. Dodge. PhD
Dean
NSU Oceanographic Center
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University Name

Major

Bowling Green State University

Biological Sciences

California State University

Marine Sciences

Coastal Carolina University

Coastal Marine and Wetland Studies

College of Charleston

Marine Biology

Florida Atlantic University Biology
Florida Institute of Technology Marine Biology
Florida International University Biology

Harvard University

Organismic and Evolutionary Biology

Hawai'i Pacific University

Marine Sciences

Humboldt State University

Fisheries

Nicholls State University

Marine and Environmental Biology

Nova Southeastern University

Marine Sciences

Oregon State University

Fisheries Science

Rutgers University

Oceanography

San Diego State University

Marine Biology

San Francisco State University

Marine Biology

San Francisco State University

Marine Sciences

Savannah State University

Marine Sciences

Sonoma State University

Biology

Stanford University

Biology

Stony Brook University

Marine Science

Texas A&M Corpus Christi

Marine Biology

Texas A&M Galveston

Marine Biology

Texas State University

Aquatic Resources

University of Alaska Fairbanks

Marine Biology

University of Alaska Fairbanks

Oceanography

University of California San Diego
(Scripps)

Marine Biology

University of Florida

Fisheries and Aquatic Sciences

University of Georgia

PhD Marine Sciences

University of Maine

Marine Biology

University of Maryland

Marine Estuarine Environmental Sciences

University of Massachusetts

Marine Biology

University of Miami

Marine Biology and Fisheries

University of New England

Marine Sciences

University of New Hampshire

Marine Biology

University of North Carolina- Chapel Hill

Marine Science

University of North Carolina- Wilmington

Marine Biology

University of Oregon

Biology

University of Rhode Island

Oceanography
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University of San Diego

Marine Sciences

University of South Alabama

Marine Sciences

University of South Florida

Biological Oceanography

University of Southern Mississippi

Coastal Sciences

University of Texas- Austin

Marine Science

University of Washington

Oceanography

University of West Florida

Biology

University of Connecticut

Biological Oceanography

Western Washington University

Environmental Science

William and Mary - VIMS

Marine Science
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Appendix C
GRE Concordance Tables for Verbal and Quantitative Portions of the Exam (Educational

Testing Services, 2016a)
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@ GRE

Table 1D: Verbal Reazoming Concordance Table

540
530
520

510

156
155
154
154

153

B T ELao

Verbal Reasoning Concardance Table (contimed)

*Based on the performance of all individuals who tested between Fuly 1, 2012 and June 30, 2015. Percentile ranks are updated

yearly.
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540 145 20
530 145 20
520 14 17
510 14 17
500 14 17

MNote: Score nsers should use special care in evaluating test takers who received & Quantitative Feasoning score at the top end of the prior
200-800 score scale. Mow, with the current 130-170 score scale, we can provide more differentistion for higher sbility test takers.
However, test takers who took the prior test and received an 800 on the Quanfitative Fessoning measure, received the hizhest score
possible that they were able to earn on the messure. Therefore, this information should be considered when making admizsions decisions.

*Based on the performance of 2ll individuals who tested between July 1, 2012, and Fune 30, 2015. Percentile ranks are updated yearly.




