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Engaging undergraduates in publishable research is challenging. Skills including
researching topics, statistical knowledge, and writing abilities are necessary; however,
students often face time constraints or financial challenges that impede them from
engaging in these experiences. Conducting research with underrepresented students
can be an even bigger challenge, as these groups are known to face additional financial
or family burdens that the traditional student does not face. This essay reports on
the development of an international field study with the goal of producing publishable
research by undergraduates. To date, 27 students (68% Hispanic, 52% first generation)
have participated in a week-long immersion field experience in Roatan, Honduras.
As an interdisciplinary field study, students were exposed to animal behavior, ecology
concepts, and research methods through a two-course sequence that incorporated
the field experience. In this essay, we share our best practices for conducting a field
study with students from underrepresented populations with the goal of producing
publishable research. We include the evolution of the course curriculum that was
informed by self-reported student experiences and a brief description of some of the
projects students designed. Students reported that the field experience highlighted
the importance of adjusting research plans and expectations. Ultimately, this program
exposed students to advantages and disadvantages of conducting field research while
increasing confidence in their ability to conduct effective and meaningful research.
A minimum of two semesters may be needed to create publishable research projects
and 1 week of data collection is not sufficient for successful research projects.

Keywords: high impact practices, immersion experience, field study, study abroad, undergraduate research,
psychology

INTRODUCTION

Engaging undergraduates in research at a minority-serving institution has many challenges.
Competing factors such as family expectations, financial constraints, lack of awareness regarding
the importance of research, and the underdevelopment of critical research skills are some of the
obstacles encountered by faculty working with underrepresented students (Ortiz, 2004; Bridges
et al., 2008; Kuh, 2008; Bangera and Brownell, 2014). These obstacles may be amplified if the
institution is also a primarily undergraduate teaching university, where research is expected of
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faculty in addition to teaching and service duties, but the
financial support for research may be lacking (Smith and Brown,
2012; Anastasio, 2016). However, high impact practices such
as field studies and immersion experiences are known to be
both transformative and productive for participants and need
to be encouraged for all students, regardless of circumstances
(Barnett, 1997; Lopatto, 2007; Jones et al., 2010; Kuh et al,
2010; Finley and McNair, 2013; Bangera and Brownell, 2014).
Our research immersion program combines curriculum-based
research with an international, field immersion experience. The
purpose of this essay is to share our best practices for conducting
an interdisciplinary, week-long, international field immersion
study supported by curriculum-based research experiences with
the goal of collecting data for a publishable research project.

LOGISTICS OF THE FIELD COURSE

To date, we have completed two field studies on the island of
Roatan, Honduras with a total of 27 undergraduate students,
including two repeat students. Of the 25 unique students, 68%
self-identified as Hispanic, and 52% as first generation/low
income. Our institution, St. Mary’s University located in south
central Texas, serves over 2,000 undergraduates and is a
Hispanic Serving Institution (HSI) with a high percentage of
first generation and low-income students. Our recruitment
efforts reflect the distribution of our university and the
disciplines of the two authors. The field study is interdisciplinary
with emphases on comparative psychology and environmental
science, and students had the opportunity to design independent
research projects involving animal behavior and cognition
with bottlenose dolphins as the study animal, or conservation
biology/environmental science topics related to the marine
environment. The majority of the students had taken either
statistics and/or research methods courses or have been involved
in smaller, independent research projects prior to attending
the field study. Completing at least one of these courses or a
previous research experience is necessary for students to create
a research study that is publishable. The field study has gone
through two iterations thus far with important lessons learned
from the inaugural field study that were then implemented in the
second iteration to try and increase the likelihood of successfully
completing a publishable research project (Figure 1 illustrates
the two iterations).

Iteration 1

In the first iteration, we had 13 students, of which 9 identified
as Hispanic and 1 additional identified as non-Caucasian; all 13
were female. The students took either conservation biology or
comparative psychology in the spring semester, which was paired
with a laboratory course that consisted of the field study during
spring break. Both courses were coordinated prior to spring
break so that students in each course attending the field study
could learn the skills necessary to complete their research projects
while in Roatan. The students who were not attending the spring
break field study completed similar research projects but with
local resources (e.g., local zoo, campus, or surrounding natural

parks and reserves). Students in both classes read original, peer-
reviewed scientific literature on topics involving animal behavior
that targeted constructs that could be examined in the field,
conservation issues and efforts (with special emphasis on the
tropics), ecological diversity, and research methods for behavioral
and environmental sciences. With guidance from the coordinator
of the field study and the two authors, the students also developed
research proposals for projects to be collected during the 6-
day field immersion period. Students developed their projects
independently of one another, although topics and data collection
methodology could overlap. Example project topics included:
Species diversity of seagrass in Anthony’s Key and Bailey’s Key
in Sandy Bay, Roatin, Honduras; and type and frequency of
play behavior by dolphins and frequency of pair swims in same-
sex and mixed-sex dolphin dyads. Once in Roatdn, all students
assisted on data collection for all projects so that they could
be cross-trained on the different methods employed by each
discipline; however, each student was using the data collected for
their own, unique research project. In addition to data collection
for their projects, the field study experience included lectures,
discussions, and special presentations by local educators and
trainers on topics unique to the island and marine ecosystem,
snorkeling, and kayaking every day. Following the field study, the
participants and their classmates completed their data analyses
and formal write-ups as the final project requirement of the
two courses. Ideally, any of these projects could have been
publishable if enough data had been gathered. Unfortunately,
given the individual nature of the projects and the time available
to collect data during the field study itself, the majority of the
projects did not have sufficient data to warrant a publication.
However, several of the projects were presented at our university’s
symposium that spring and one conservation biology project
investigating soil and water quality on Roatdn was presented at an
international conference, earning an outstanding undergraduate
research award and travel grant.

Iteration 2

Based on the semester-long style for iteration 1, which is a
common approach for many field studies, and the feedback
provided by the 13 students, we modified the format and required
a two-semester commitment by the students participating in
the field study. We had 14 students in the second iteration, of
which 9 identified as Hispanic and an additional 1 identified
as not Caucasian, and we had 10 females. The first semester,
the field study students enrolled in a special topics course for
3 h of credit in the spring. The format of this course was the
same as in the first iteration, meaning that all required reading
was completed before attending the field study (which had been
a challenge in the first iteration since the field study occurred
8 weeks into the semester), and students were required to develop
their individual research projects in collaboration with another
classmate or two. At the end of this first course, students had a
well-defined plan for data collection and an independent research
proposal. All proposals had been guided and were approved by
H. Hill and M. Karlin, the instructors of the field study. Example
project topics included: Estimating marine specie richness and
evenness of seagrass habitat in Roatian, Honduras; and activity
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level of dolphins before, during, and after the presence of a
swimmer or number of dolphins in a designated safe zone
area during a swim program. The field study itself occurred
later in the summer the week before the fall semester began.
Upon the students” return from the field study, students began
a second special topics course, which emphasized advanced
research methods and ended with a drafted research manuscript
and oral presentation. Students were also required to present
their field study research in either oral or poster format at the
university’s research symposium in the spring following the field
study experience.

SUMMARY OF STUDENT EXPERIENCES

All students in both field studies completed a post-field study
survey immediately at the end of the week. The second field
study students also completed a pre-field study survey at the
beginning of the spring semester course. The surveys included
questions specific to the program we developed as well as
four previously validated instruments: Interest in Research
Questionnaire (Bishop and Bieschke, 1998); Research Self-
Efficacy Scale (Greeley et al., 1989); general self-efficacy (NGSE,
Chen et al,, 2001); New Ecological Paradigm scale (NEP, Dunlap
et al., 2000). The student free responses supported previous
research findings for international immersion experiences
(Barnett, 1997; Lopatto, 2007; Jones et al., 2010; Kuh et al,
2010; Finley and McNair, 2013; Bangera and Brownell, 2014): our
students reported testing and pushing their personal boundaries
and comfort zones while increasing their confidence and
becoming more aware of the culture, economy, and pressures
of those in the country they visited (Tables 1-4). The results
from the quantitative data from these surveys are available for
review (Karlin and Hill, unpublished). Many of the students
reported that the field experience highlighted the importance of
adjusting research plans and expectations (Tables 1-4). Whether
the students developed their ethograms for data collection
during the first 2 days of the field study (first iteration) or
prior to the field study (second iteration), all the students
had to modify their selected research projects to account for
field conditions. Having never conducted their own research
study or developed a study with live subjects in an ever-
changing field conditions (e.g., weather changes, availability of
animals for data collection, access to locations for data), all
the students reported being overwhelmed initially (Tables 2-4).
During and following both field studies, the students reported
that working in a small group setting with peers that were
conducting similar research helped them to develop, refine, and
implement their projects more successfully. Example responses
from the post-survey responses include (Tables 1-4): “This
study offered experiences that one may not normally have the
time or money to do after he/she has graduated from school.”;
“This field study was absolutely transformative, I was able to
gain critical research experience while also making lots of new
friends and priceless memories.”; “... I feel like my learning
capabilities have transformed into something much bigger
than a classroom.”

FINANCIAL CONSIDERATIONS

During iteration 1, the program fees were incorporated into the
laboratory course fee that only the students participating in the
immersion experience were enrolled. Therefore, students were
able to use their financial aid packages to cover the expenses
associated with the experience. Students also held a number of
fundraisers prior to the immersion experience, to try and offset
some costs. The amount of money raised was minimal; however,
it did help to bring the students together and work as a team prior
to the trip to Roatan.

During iteration 2, the program fees were incorporated into
the spring Roatdn class that only the student attending the
immersion program were enrolled. Like iteration 1, this meant
that the students could use their financial aid packages to cover
the costs. However, unlike in iteration 1, the authors wrote
and were awarded an internal research grant, the purpose of
which was to report on the successes of creating this immersion
program. The majority of this award was diverted to the students
enrolled in the immersion program to help offset some costs
(approximately 20% of the total costs per student).

LESSONS LEARNED

Ultimately, these two field immersion courses point to the
conclusion that to produce a publishable research project, the
students need a minimum of two semesters to refine skills
previously learned in pre-requisite courses/research projects,
develop the research project, analyze the data, and write an
initial draft of the paper. Highly motivated students may be
able to complete a final publishable product by the end of
the second semester with a course devoted to preparing the
paper, but most students will likely need a third semester
devoted to revising and refining the initial draft to prepare
for submission to a journal. Moreover, the data collected
during a week-long field study that involves so many other
components (in this case, snorkeling trips, discussions, lectures,
data processing time) is not sufficient time for meaningful
parametric analyses, which then means students must learn
about non-parametric statistics while trying to process their data.
This limitation may be addressed if students work as teams
and collect data across multiple individuals, but this solution
has its own issues, namely reliable data collection. It took
the students 2 days of practice before they were comfortable
with collecting data officially for the project, which limited
their data collection opportunities. No publishable research
resulted from either iteration (Figure 1). We believe that the
students’ can develop successful research ideas; however, the
key is the amount of data collected and how much time
is spent in the field immersion. Based on our results after
2 iterations, we are recommending at least 2 weeks of data
collection, in addition to allowing students to work in groups.
These modifications will allow for additional time to collect
data, and additional division of data collection amongst the
group members, ultimately increasing the sample size of their
data. Several students identified working as part as a group
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one of the elements they considered helpful. The additional
time will also partially alleviate issues with uncontrollable field
conditions. In our field study, the students were allowed to
collect data in teams because their targeted datasets often
overlapped, but they had to develop their own hypotheses
so that they could write individual papers. It may have been
more efficient to allow the students to work as a team on
the same project topic as well as for writing the final research
paper. Previous research has suggested that working in teams
facilitates the research process and makes it less overwhelming
(Love et al., 2007).

FUTURE DIRECTIONS

Overall, the field immersion experience at an international
location has been met with enthusiasm and increased interest
by our student population, which is majority minority and
underrepresented. In addition to self-reporting increased
confidence in their research abilities and enthusiasm for
conducting field research (reported in the qualitative
comments presented in this essay and the quantitative data
Karlin and Hill, unpublished), the international setting and
novel experiences led students to report being surprised at

TABLE 1 | Summary of themes and comments produced by field study students regarding goal achievement.

Number of responses

Cohort per theme categories? Comment
Achieved Did not
goals achieve
goals
2016 12 1 Everything | did was something | never thought | would do.
(n=13) | had a great time and was able to learn more about the island and the country through some of the articles about Roatan
and their conservation efforts.
| feel like the trip enhanced my education and gave me experiences | wouldn’t get anywhere else. It’'s also a unique
experience for an undergraduate and | feel lucky that | got it.
However, | did accomplish and a lot and learned even more.
| feel like | did it was a wonderful experiencel!
So, it was pretty much AMAZING!
| conquered many fears coming on this trip and | have grown so much from this experience. | am forever grateful to the
wonderful people that made it possible for me to even be here. | feel accomplished and ready to take on the world.
It was purely amazing | overcame many many fears and did thing that | thought | would never have the opportunity or
bravery to do this was great thank you both for making this possible.
2018 13 1 | wanted to identify weak points and needed improvements in the brainstorm process for designing a research study. From
(n=14) this, | wished to learn limitations, foster a more rational and developed thinking process for scientific understanding, and

learn how to step back and take different ideas and challenges into new modifications and procedures. It felt quite different,
as | wanted to know how to identify measures that may have been missed in the research process, such as stimulus effects
or factors that may have been overlooked in the data collection process. It felt good to be challenged, and to understand

why it was challenging.
but i am sure i accomplished them.

This trip showed me a lot, it taught me a lot and it gave me amazing memories that will last a lifetime.
Yes, it was very fulfilling to be able to accomplish so much in such a short amount of time.
Yes! It felt good to be able to come ok out of this experience not only well rested and relaxed but so much smarter and

experienced.

| feel quite accomplished. | gathered sufficient data, made connections with the group got a refresher about limitations and

live data gathering.

but [ like to think that | got everything | possibly could out of this trip.
| possibly could out of this trip. | learned so much about research and marine life.
collect enough data to publish a paper. We did not accomplish this, which was sad but we can always right a methodology

for others to continue.

identify all of the dolphins. | was unable to do this, but as the week went on | got a lot better, which was rewarding.

-learn how to collect data on dolphins from the surface level compared to under water. We learned of many different ways
to collect data from the surface level from our classmates and we learned how to collect data from the underwater camera.
Carry out a research plan (able to problem solve when conditions could potentially change) on my own.

*Experience traveling with a group.

*Delegate responsibilities to other team members.

*Experience the marine biodiversity.

All goals were achieved and it felt enriching and rewarding.

| believe | did reach the 4 goals | set for this week and that felt quite fulfilling.

| believe | achieved my goals and it felt amazing. | feel a lot more confident in myself and in my studies because this trip has
helped me take the first step to overcoming some of my fears and this included research.

Question (post-survey only): Cohort 1 — Did you achieve the 4 goals you set for this week? Explain how it felt. Cohort 2 — You identified four goals you wanted to accomplish
during the field study. Did you achieve the four goals you set for this week? Explain how it felt. Not all students provided full responses. Student responses were corrected

for typographic errors only.
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TABLE 2 | Summary of themes and comments produced by field study students regarding preparing for the field study.

Number of responses

Cohort per theme categories? Comment
Read Develop Practice
papers projects dolphin
before more fully ID
2016 8 1 2 Read and summarize all the articles in advance so they can get to bed earlier.
(n=13) If readings are not done for class, read far ahead.

Take the time to read the summaries briefly and starts summaries before the trip.

Read and summarize all your articles before the trip, be flexible and prepared to change your projects.

It should be definitely a 3-h class. Having all the articles read beforehand will definitely make the Roatan trip
more enjoyable.

read a lot of background on the Island itself also on what you will chose to study.

Do your homework before you come.

Read and summarize all the articles in advance so they can get to bed earlier.

2018 4 6 2 Along with reading academic articles on Roatan, look at social blogs and forums to learn more about Roatan to
(n=14) ensure you are prepared.

Bring copies of articles/notes of articles; paper and writing utensils.

always have everything for the day prepared the night before.

Read and brainstorm ideas more carefully. Most importantly, collaborate efficiently and effectively.

| would say if they are planning to collect data on dolphin behavior it would be good to familiarize themselves

with the different kinds of behavior that they display.

refresh yourself on the articles and research methodology.

Review video of the dolphins prior to research question.

going to the lab and practice coding.

going to the spring class and reading the articles.

Take the articles with you on the trip so you can reference them at night or during the lectures.

students make a detailed and specific ethogram so it’s less work once they start collecting data.

Think of a few factors that may impact your project and think of back up plans for those factors.

Question (post-survey only): Cohort 1 — What would you recommend to help students prepare for the field study in the future?; Cohort 2 — What would you recommend
to help students prepare for the field study in the future? @Not all students provided responses that fell into each theme. Also, theme categories were not mutually
exclusive, and a student could contribute to multiple categories. The numbers will not add up to the sample totals for these reasons. Student responses were corrected
for typographic errors only.

TABLE 3 | Summary of themes and comments produced by field study students cohort 1 regarding recommended changes to field study.

Number of responses

Cohort per theme categories? Comment
Class should Class should
have students develop projects
read papers more fully
before
2016 4 3 There was too much activity happening back to back and adding class time and discussion to it was
(n=13) hard. | think we were too tired and stressed out trying to get school work done that we missed time

enjoying the island and the things around us.

We got a feel of the environmental science folks way of doing things as they also got a feel of what
we do.

By the time we were done with everything, we were physically and mentally tired and had to pull into
reserve energy to attempt the articles enough to somewhat comprehend them enough to remember
them in the morning.

There were a lot of changes at the beginning or just before the trip with our research papers. The
conservation bio class completely changed their projects and a lot of the comparative psych class had
to change their projects (mostly because of the absence of calves or other issues). It would have been
good if we'd been able to find out the population before the trip.

| recommend for this trip to be 2 weeks long to get the ids down and have more time to get data
without being stressed.

Question (post-survey only): Cohort 1 — If there is one thing that could be done differently, what would you recommend? @Not all students provided responses that fell
into each theme. Also, theme categories were not mutually exclusive, and a student could contribute to multiple categories. The numbers will not add up to the sample
totals for these reasons. Student responses were corrected for typographic errors only.

Frontiers in Psychology | www.frontiersin.org 5 March 2019 | Volume 10 | Article 601


https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Field Studies and Undergraduate Publications

Hill and Karlin

Aluo s.1o.ue o1ydeibodA} 10) PoI08.LI0D BloM SaSUOTSa. JUSPNIS "SUOSEa 9S8y} 10y S[ej0} ajduies 8y} 0} dn ppe Jou [iim Siequinu 8y | *SeLobaled ajdiyni 0} 8)NqLIUOD PINOD JUSPNIS B PUB ‘OAISNjoXe
Ajreninw jou a1em seLoba)ed sway) ‘0Sly “swdy] Yors 03Ul [j8) 1Byl SeSUOASal PapIn0Id SIUBPNIS J[B J0N s (AUM pUB MOY ‘OS J ¢ BNJRWLIOISURI] ADNIS plol SIY} 8qLOSSP NOA PINOA — g HOYOD :(Ajuo Aenins-1sod) uonsany

'sJea} AUl 0} suoiloeal AW JO BUIOS S|0JUO0D O} UJes)|

sw padjay pue BUIBINO 810w SW0d8q 0} W pamolie dui Siu} Jeys uesu | ‘siyy
Ag "Rem poob e ul pebueyo sey op 0} Juem Aew | Jeym Uo 300[IN0 Aw x| (98}

| pUB yonw 0s aw ybne} 1l INg 8U0Z LoD AW JO 1IN0 |[e Sem dul siy} ‘Ajpwalixg
"W00JSSED B Uey) JabBiq yonw

Buiyiewos ojul pawIojsuel} aaey saliceded Bulules| Al o] [98) | 8SNeoaq ‘SeA
*SLIOJe UOIIBAISSUOD JO 8|0 8U} PUe 8j0J S}l 8jeroaidde

Alleal 0} sw padjay Joal [e100 8y} YIm aousliadxe Jeyl eney o} a|qe Bulaq ‘SeA
"lo] sfenpiAipul Jeyio 0} ABojospl uonentasaid-Jes A PEPUBIXS BA,| ‘SBA

‘PloY SIY} Ul yoseasas op Ued NOA Moy pue aininy

BY} pUE J|8SIN0A 1noge Bujuses| 0se ale NOA INQ ‘S|ielus J Sfewiue ayl pue ueado
8y} Inoge Bulutes| noA ae Ajuo JoN ‘uosled e se moib way) sdjey pue suoz
HOJWIOD Jioy} Jo 1no ajdoad 1sow sexel duy siy] “HesAw Inoge aney | 8Bpajmous|
ey} Jodesp uene Inq ‘suiydiop INOGe aABY MOU | 8Bpa|moud| 8y} JO 8SNBaq ‘SeA
'Spualy Buizewe awos apew pue SI00pPIN0 ay} YIM 4onoy

ul e} | "alojeq pey Jensu aAey | eyl ji duLeW Yim aousLiadxe ue 106 | j[SeA
"UON09||00 Byep 8| [eal Buirey JO SHyeUaq PUe S|}

UMOP 8y} 01 SN 1yBne} 1| "U0SSa| 1ealb € Sem 1l INQ SAIIBULIOISUEI] ABS 1,UpINOM |
awioseme sem siu} pip

|, Aes pue ul 0B 01 8|ge 8q 0} pue ApNis piall B OP O} 80UBYD B PBY JOASU OA,| SA
‘SelIoWaW ssajeold pue spusLy Mau JO S}o| Buiew osfe ajiym aousladxe
yoJeasal [eoljlio Ureb o} a|ge sem | ‘oAleulIojsuel} AjeInjosae sem Apnis pial siy |
juees Jene aney | seoeld [njnesq

1SOW B} JO BUO SEM }| “dli} SIU} INOUNM BABY PINOM | UIL} 1,U0P | Jey} sBull}

MBU JO 10| B PBUIES| | 9SNBDS( ‘OAIJEULIOJSUBI} SB APNIS Plol) SIU} 9UOSSP PINOM |
"ApNIS JO Plel} B YONS Ul Jayuiny Uans eney | S||IMs oy axel

0} abpamou| papinoid 31 ‘Apuepiodwl 1SOIA “aining 8y} Ul sw digy [Im ey siybisul
pue SEap! SE |[oM SE ‘SWIS} Meu Auew paues| | “uolyedldel Jo jusuwanoidwl
pasu pINoo 108foid yoseasal B Aym pueisiepun 0} sdels aw oneb }| 'SeA

‘yum ob noA sejdoad Jo dnoib ayy 0}

9S0[0 [99) NOA SEMEW PUE ‘@ousladxa Uoseasas SepIACId “OAITBLLLOUI ‘Uny SI J ‘SOA
‘suwie)sAs00s auLew

Alleoedse pue ‘einjeu Joy uonelosidde Jo/pue uoioauuoo Jadasp e sjuspnis Jago
‘loay | ‘sedusiadxe 8say | |00YOS WOl parenpel sey ays/ay Joye op o} Asuow
JO 8w} 8y} Ay Aj[ewou Jou Aewl auo Jeu) seousuadxe paiago ApNis Siy| "SeA

‘(-1 wey} IN0ge 810w pue 810w UIEs| (L =u)
0} Juem | pue suiydjop oy sBuljesy Auew os erey | iIALLVINGOASNYHL OS STA ¥ L S € b ¢k 8102
ainjeu oouaadxa
SI9Y10 yum aouauadxa yum siea} aAnew.OjsuUR) aouanadxa
peojoauuo) youeasay pajosuu0) aweolanQ e 10N aAnewuojsuel)
juswwon eSoLI06a1ed away) Aym/moy Jad sasuodsai Jo JoquinN euonsanb ouysak sod Hoyoo

sasuodsai Jo Jaquinn

"8ousladXe B} JO 8iNjeu sAleWlIojsUe.} 8y} BuipseBel g Hoyod sjuspnis Apnis piel Aq peonpoid sjuswiwod pue sewsyl Jo Aewwns | ¥ 319v.L

March 2019 | Volume 10 | Article 601

Frontiers in Psychology | www.frontiersin.org


https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Hill and Karlin Field Studies and Undergraduate Publications

Iteration 1: Single course with field immersion experience during spring break

Spring course, first 8
weeks: Students enroll
in Comparative
Psychology or 8-day field immersion
Conservation Biology experience during
course spring break

Spring course, final 8
weeks: Students
complete Comparative
Psychology or
Conservation Biology
course

Iteration 2: Multiple courses with field immersion experience during summer between
courses

Fall course: Students
enroll in Roatan
8-day field research analysis
course

Spring course:
Students enroll in
Roatan special topics

course immersion

experience during
summer

FIGURE 1 | Flow process of Iteration 1 and 2. Neither iteration resulted in publishable research, mainly due to quantity and quality of data collected. However,
Iteration 2 enabled the students more time to conduct the necessary background research, learn essential research skills, and practice presenting their research in
an oral format. Based on feedback from the students’ in each iteration, and the progress made in research skills and results in lteration 2, we recommend future
experiences incorporate longer field immersion experiences.
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the unexpected bonds they developed with their classmates
in such a short period (Tables 1, 4). To increase diversity
in field study or research experiences, we recommend
that instructors recruit from underrepresented student-
serving programs such as McNair, MARC-U*STAR, or other
TRIO support programs. If instructors give students at
least a year to plan for a similar experience, the financial
burden can be alleviated by spreading out payments
or using financial aid. Some study abroad offices also
offer scholarships.

Incorporating a special topics course that was dedicated to
the field experience itself was critical in both preparing the
students for the field experience (e.g., practice swimming and
snorkeling) and developing the research projects more fully.
While having the pre-requisite class of either comparative
psychology or conservation biology with a laboratory course
(iteration 1) was helpful, we found that students felt rushed
and more overwhelmed trying to read all of the field
study content and prepare a proposal at the same time
as managing the rest of the course content in the first
8 weeks of the semester (Figure 1 and Tables 1-3). This
iteration was not conducive to creating publishable data
(i.e., insufficient data collection period, minimal manuscript
preparation time). By requiring a two-course sequence with
recommended pre-requisite classes/experiences (e.g., statistics,
research methods, comparative psychology, conservation
biology, relevant research experience), the second iteration
was more successful in creating projects that were potentially
publishable. Even with the changes employed in iteration 2,
we still had issues with students having sufficient data for a
publishable manuscript.

Becoming engaged in a research project, having the time
to devote to sufficient data collection, and then writing a
publishable paper on an original research project is extremely
challenging for upper-division undergraduates in general, and
especially at schools with characteristics such as ours. Having
the second full semester allows the students to develop their
projects more formally for the potential to publish in an external
research journal, if they collected sufficient data during the
field study. In response to these two experiences, our next
iteration will involve a three-course sequence with the field
study and data collection experience occurring immediately
after the spring semester rather than immediately before the
fall semester. The first course will be either comparative
psychology or conservation biology, which will be the pre-
requisite courses to enroll in the field study special topics
course the following semester. These are courses that also
count toward their major degree requirements and do not
add to their degree load. These pre-requisites will allow the
students to learn and practice methods they may implement
in their research projects while also learning about different
research topics. The second course will involve preparing a
research proposal and data collection methodology. Students will
be allowed to work in groups and prepare a group research
proposal, so that during the field immersion experience they

have the opportunity to collect more data than was possible
during our previous two iterations. Within this semester-long
-field-study course, students will also acquire more comfort
with swimming, snorkeling, and data collection techniques to
be employed in the field, which was a highly recommended
component of our second iteration. Following the second
course and the field study experience, the third course will
mirror the second course format in our second iteration,
and all the students will analyze their data and prepare
manuscripts for submission to an appropriate journal and/or
conference. All students within each research group would
serve as authors (arranged alphabetically by last name) on any
papers or presentations that result from the research. Although
it may take a little time to set up, we believe this model
would be the most efficient process to produce publishable
undergraduate research.

One other model that we are currently considering that
may facilitate undergraduate research projects into publishable
formats is to have student groups use data on three or
four previously established projects with reliable and validated
protocols, but develop and test their own novel hypotheses
while adding to the existing data archive. Whichever path
one selects, an immersion field study, such as the one we
have conducted, exposes students from all backgrounds to
the advantages and disadvantages of conducting field research
while increasing their confidence and beliefs in their ability
to conduct effective and meaningful research that is ultimately
publishable. Adequate preparation through a research-based
curriculum and sufficient time collecting data and refining
methodologies are key to producing publishable research
for undergraduates.
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