VOLUNTEER RESEARCH EXPERIENCES PROVIDE SCIENTIFIC TRAINING
AND PROFESSIONAL DEVELOPMENT FOR STUDENTS MAJORING IN THE
ENVIRONMENTAL SCIENCES AND IN PRE-HEALTH FIELDS

Taylor W. Faulk', V. Ruth Pannill>, Elizabeth L. Wesley', James B. Deemy’

AFFILIATIONS University of Georgia 'Franklin College of Arts & Sciences, Department of Biological Sciences, “College of Agriculture &
Environmental Studies, Department of Crop & Soil Sciences, *Warnell School of Forestry & Natural Resources

REFERENCE: Proceedings of the 2007 Georgia Water Resources Conference, held April 19™ and 20®, 2017, at the University of Georgia.

Abstract. Over the course of three semesters, under-
graduate volunteer researchers associated with the
Warnell Aquatic Resources Group have collected physio-
chemical water quality data from two campus streams,
Tanyard Creek and Lily Branch, as well as Lake Herrick.
These volunteer research activities are intended to accom-
plish two major goals, 1) establish a baseline water quality
dataset for campus water resources and 2) provide infor-
mal experiential learning opportunities to undergraduate
students interested in water resources / limnology. These
volunteer projects require students to learn the research
process and the basic tenants of hydrologic science. These
learning experiences provide opportunities to concretely
observe effects of urbanized watersheds on streams, gain
first hand observations of changing seasonal flow condi-
tions and how these relate to cumulative local meteorolog-
ical conditions. This volunteer research project also gen-
erated enhanced understanding and thoughtfulness for
streams and bodies of water on campus. Finally, it pro-
motes the informal teaching of other citizens about cam-
pus streams by the students involved in the experiment.
The goal of our study is to highlight the lasting benefits to
undergraduate students that participate in volunteer re-
search.

INTRODUCTION

At a public research university, such as the University
of Georgia, there are initiatives to promote experiential
learning in and out of the classroom. Experiential learning
initiatives focus on helping students learn through immer-
sive programs (Kolb 1984; Kolb & Kolb 2005), which are
generally in the form of field courses, study abroad pro-
grams, internships and undergraduate research.

Academic degree program schedules, finances, and
highly competitive applicant pools for REU (research ex-
perience for undergraduate) programs can all be challeng-
es to students that want to participate in research opportu-
nities for the sake of learning science. One solution to the-
se challenges is to participate in volunteer undergraduate
research programs. Volunteer research in some disciplines
can be used as a simple way for students to work around
their restrictive course schedules and avoid using scholar-

ship hours to gain research experiences (as is the case
when doing formal independent study).

Undergraduate research is a critical component to
university education because research is at the heart of
most university mission statements. Volunteer research
accomplishes two main goals, 1) it adds to the growing
body of knowledge in the specific field of the student’s
choosing, and 2) it provides an experiential learning op-
portunity for the student.

Experiential learning is an important part of science
students’ undergraduate educations and is evident
throughout science curriculum. Early career science ma-
jors are generally required to take introductory lab courses
in biology, chemistry, and physics. Students then choose
courses and a major that fit their more specific interests
within the sciences that have additional opportunities to
practice skills and gain knowledge through inquiry. Ad-
vanced courses within science curriculums often include a
research opportunity that helps prepare students for inde-
pendent study, senior projects or REU programs.

In this study, we highlight the lasting benefits of vol-
unteer student research. The three UGA students high-
lighted in this study completed water quality monitoring
research on UGA campus streams. Their research was
designed to provide baseline water quality data on two
campus streams. Our study examines the role of volunteer
research as an experiential learning opportunity using the-
se three focal students.

BACKGROUND

Students

Student A was enrolled in UGA’s Franklin College of
Arts and Sciences, majored in biological sciences, and
will attend medical school in Fall 2017 (Medical College
of Georgia). Student B is enrolled in UGA’s College of
Agriculture and Environmental Studies, majoring in envi-
ronmental chemistry, and plans to attend graduate school.
Student C was enrolled in Franklin College, majored in
Biology, and will attend dental school in Fall 2017 (Den-
tal College of Georgia). All three students met while par-
ticipating in UGA’s Coastal Summer Semester, field study



in oceanography (MARS 4500). During the summer se-
mester, the three students were each required to design
and conduct their own experiment. This course satisfied
the Franklin College Biological Science Department’s
undergraduate research requirement. Upon returning to
UGA’s Athens campus in the fall semester, the students
collaborated with a graduate student within the Warnell
School of Forestry & Natural Resources. Together they
designed the experiment being evaluated in this paper.

Student Project

Lily Branch and Tanyard Creek are headwater
streams in the North Oconee River Watershed. Working
with the Warnell Aquatic Resources Group, the students
carried out their research over the course of the fall 2015
and spring 2016 school semesters. At each of the sites, the
researchers used a quanta multi-probe device, a Lamotte
colorimeter, and a Hatch turbidimeter to measure the tem-
perature, pH, dissolved oxygen, salinity, and turbidity of
the stream as well as nitrate, nitrite, ammonia, and phos-
phate in the water each week.

FINDINGS

The water quality study had many different compo-
nents that each provided a different learning opportunity
for the students. The students could point to a skill that
they acquired or knowledge that they learned (Table 1).

The most important skill that the students gained from
this experience were skills necessary for informally teach-
ing other citizens about water quality. All three students
began their study with no research experience in limnolo-
gy and very limited knowledge about water resources. The
experience produced much deeper knowledge of anthro-
pogenic impacts on local aquatic ecosystems. The students
believed that this knowledge could then be used in their
post-academic lives to make informed decisions and life-
style choices that would minimize their impact on aquatic
ecosystems around them. The students also felt compelled
to pass this knowledge on to other citizens.

The skills and knowledge gained by the students in
this experiment added to those that they had already
gained in their academic careers (Figure 1). Prior academ-
ic background in science and undergraduate research did
not diminish the magnitude of learning from this experi-
ence. The students found that their volunteer research ex-
perience built upon what they had learned in their major
coursework. Perhaps most importantly, the students be-
lieved that the research experience had provided skills and
knowledge that they could apply to their future careers.

Table 1. A few of the activities completed by the three
experimenters, as well as what they took away from the
experience in terms of either a skill acquired or knowledge
learned during the experiment.

What we did

What we learned

Extensive independent
background research and
experimental planning

Researching and conducting
the experiment

Testing two different streams
and observing several

Skill

Developing a research plan

Techniques for water quality

sampling

Broader environmental
consciousness

Knowledge

Research methodology
Deriving project context from
literature

Water quality parameters
and their ecological
implications

How neighboring watersheds
affect one another

neighboring streams

Multi-week experiment Consistent sampling

techniques

Experience with possible
sources of error

How observations of the

natural world provoke
questioning

Spending time in the field Creating hypotheses from

field observations

Working as a team of three Task delegation and Harnessing each individual’s
allocation as well as problem | strengthsto produce the best

solving possible result

Enhanced environmental
consciousness

The whole project Informal teaching of other
citizens based on scientific

training

Environmental chemistry is a major where water qual-
ity research would be expected to assist in the academic
and professional development of a student, however, all
three students benefitted from this experience regardless
of their major or career goal. While the immediate bene-
fits to a pre-medicine or pre-dental student may not be as
obvious, they still benefitted greatly from their respective
volunteer research experiences. Each student found differ-
ent skills and knowledge important to their academic and
professional development (Figure 2).

All three students learned a variety of skills relating to
water quality testing which were most important to the
environmental chemistry student because they may use
these skills again in future research projects. All three stu-
dents benefitted from field experience, literature review
methods, and scientific writing but the level of importance
of each skill differed between the three students. For the
pre-health field students (Students A and C), these skills
are not required, but did make them highly competitive
students in their major related classes. The environmental
chemistry student (Student B) found these skills to be vital
to their success in their academic program.

After completing this experiment, the three students
believed that the knowledge and skills they had acquired
were applicable beyond their academic careers (Figure 3).
Research based experiential learning that spans multiple
semesters allows students to learn from repeated processes
and reflect on mistakes. The focal students in this study
performed their weekly monitoring routine for two semes-
ters and had many opportunities to make mistakes and
modify their protocol accordingly. Reflection on their ex-
periences also allowed the students to learn about aquatic
sciences. As with all scientific studies, research insights



derived from data led to more questions. What the stu-
dents learned by performing their experiment, regardless
of its results, increased what they understood about the
context of the experiment. Time spent in the field carrying
out the experiment led to passive observations that gener-
ated the context for different experiments.

CONCLUSION

Through their participation in this experiment, these
three students gained a variety of skills that will be useful
in their undergraduate, graduate, and professional careers.
This experience deepened their knowledge of the scien-
tific method, as well as increased their environmental con-
sciousness as it relates to stream ecology. The water quali-
ty research that they conducted proved to be a valuable
experiential learning opportunity for all three students.

Water quality research can have potential benefits for
undergraduate students regardless of their majors or career
goals. In this study, three students in different scientific
fields were all able to gain a variety of new abilities that
are useful in their major related courses and post-graduate
careers. These benefits are applicable to students of any
major or career goal (Cantor 1997). Based on the experi-
ences of these three students, volunteer research in the
field of water resources and limnology is recommended as
an important professional development step for students
of all fields.

As water becomes an increasingly important resource,
it is important that students learn more about the bodies of
water around them (Pahl-Wostl 2002). Students benefit
greatly from the opportunity to learn first-hand how an-

thropogenic activities affect nearby water sources. All
three students gained a deeper understanding of the rela-
tionships between humans, land, and water through this
experiential learning opportunity. Additionally, they have
contributed to establishing a baseline for water quality on
their campus. Finally, this experience has given the stu-
dents skills and knowledge that will benefit them in their
future academic and professional careers.
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Figure 1. Pathway through a student’s academic career and into their professional career. Abilities and knowledge that a
student learns from these four areas are listed in the white boxes. The advantages of adding an undergraduate water-quality

research experience are highlighted in red.
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Figure 2. Venn-diagram comparing the different skills and knowledge that the three students

considered most important at the end of this experiment.
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Figure 3. Flowchart of interactions between skills and knowledge gained through water quality research




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


