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Introduction

High quality communication skills are critical for natural resources graduates
entering the work force, and some undergraduate curricula are being adjusted
to support emphasis on society-ready students (Sample et al. 2015; Bullard et
al. 2014). Despite being a metric of positive outcomes touted by undergraduate
research programs, outcomes of formal communication to peer and lay
audiences receive little attention in undergraduate research literature. The
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Research Communications Course Evaluations
The second half of the distance class ties students’ summer research together * Twenty-five students completed the end of course evaluation (Figure 5).
with presentation skills as students develop scientific abstracts, posters, and ®* This survey used Likert-type items on a 5 point rating where “Strongly
narrated slide presentations (Figure 3). A peer review activity for posters began Agree” = 5 and “Strongly Disagree” = 1.
In 2013. These are skills useful in communicating research in future * Respondents indicated skill improvement in creative thinking, oral
undergraduate and graduate studies. Students submit good quality drafts, communication, and written communication.
receive feedback for revisions, and submit final versions for grades. ®* Responses also suggest that research communication assignments are

ergraduate Research Fellowship is a unique forest resources
Ing undergraduates the opportunity to participate in authentic
aborating institutions for 12 weeks during the summer followed

by a 16 week fall online independent study course, Effective Communication
Skills (Figure 1). Since 2012, 38 students have completed the program over
four cohorts and reached a wide variety of secondary school students.
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Perhaps the most important course component occurs when students
provide outreach for PINEMAP by presenting to 10 public secondary school
classes. Students’ lessons include activities that reinforce the message
related to forest resources, climate change, and PINEMAP research. For
example, one presentation utilized a terrarium and infrared gas analyzer to
show the process of photosynthesis decreasing atmospheric CO, and
respiration increasing atmospheric CO, (Figure 2). After multiple practice
sessions, students coordinate visits with school teachers near their home
university (Table 1). Host teachers evaluate students’ lessons and provide
gualitative feedback.
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Figure 2. A 2012 PINEMAP Fellow uses a closed terrarium to demonstrate how plants
change quantities of atmospheric CO.,.

“If all college students

Table 1. PINEMAP Fellowship outreach metrics for 2012-2015. were as prepared,

2012 2013 2014 2015 Total Unique || @articulate, and
polished as [this

Schools visited
Teachers visited

Fellowships completed 5 12 10 11 38 -
Presentations delivered 53 107 81 94 335 - presentation topic,

student] was on his

14 25 24 31 94 84 there would be a
29 40 32 36 137 115 greater demand for

Students reached 1,060 2,629 1,518 2,108 7,315 - these types of

USDA
peut o)

opportunities.”
— 2015 host teacher

The Pine Integrated Network: Education, Mitigation, and Adaptation project
(PINEMAP) is a Coordinated Agricultural Project funded by the USDA
National Institute of Food and Agriculture, Award #2011-68002-30185.
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nelpful to students preparing for graduate school and future employment.
* Feedback on possible improvements was taken into consideration during a
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revision of the syllabus and assignment grade weighting.
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Throughout the Southeastern part of the United States, loblolly pine
plantations are of most significance due to their commercial timber value. A
regional study was conducted across the Southem US which included plots
in Oklahoma (OK), Florida (FL), Georgia (GA), and Virginia (VA) by
PINEMAP (Pine Integrated Network: Education, Mitigation and Adaptation
Project) with the intent of understanding the new challenges being created
through global climate change. Climate change threatens the growth and
productivity in these plantations because of reduced precipitation and
increasing annual temperatures. It is suspected that these conditions will
affect the effect of fertilization on loblolly pine plantations influencing total
forest productivity. A study has been performed to better understand how
loblolly pine plantations will respond to precipitation reduction. The study

was performed near ldabel, Oklahoma.

Image 1. Map illustrates the extent of the PINEMAP sampling zone.
Participating institutions are marked with blue pins, while experiment sites
are marked in orange. McCurtain Co, OK was the location of this site.

Methods

For this experiment, there was 8 soil core samples taken from random
locations within each plot in Oklahoma. A 4.8cm diameter soil corer was
used to collect samples at intervals of 0-10cm, 10-20cm, and 20-30cm of soil
depth. During soil core processing, wet weight of each sample was recorded
and roots were removed. The roots were sorted in to very fine (<1mm), fine
(1-2mm), medium (2-10mm), and coarse (>10mm), size classes before
being dried and weighed. A soil subsample was weighed for each core and
water content and bulk density was also calculated.
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Very fine root mass increased with throughfall reduction
while decreasing in response to fertilization. The amount of

Image 2. The above image shows the throughfall reduction
structures that reduce throughfall by approximately 30%.

Site Information

The site receives 1300mm of annual ntation in Idabel,
precipitation with a mean annual temperature of 16.6°C.
The through fall reduction x fertilization(TRxF) treatments
were applied in spring 2012. TR treatments provided
approximately 30% reduction in throughfall. The
fertilization treatment consisted of 224 kg-ha-1 nitrogen,
27 kg-ha-1 phosphorous, and 56 kg-ha-1 potassium
applied as urea, diammonium phosphate, and potash. A
micronutrient mix was also applied (containing 6% sulfur,
5% boron, 2% copper, 6% manganese, and 5% zinc) at a
rate of 22.4 kg-ha-1.

Degrees of
Freedom

Fertilization 1 0116
Rainout 1 .0393
Depth 2 <0.0001
3

Factor P Value

Block .0024

Table 1. The figure above displays total very fine root
biomass (<1 mm) according to treatment type and depth.

root biomass in the fine earth fraction averaged 157 g m-2, 100% 7
82 g m-2, and 289 g m-2 in the <1 mm, 1-2 mm, 2-10 mm
root fractions, respectively. The only significant results were 909% -
for the <1 mm fine root fraction, with the main effect of F
and TR both significant (p<0.05). These differences 800/ ]
reflected an 18% reduction with fertilization, and an 0
increase of 13% with throughfall reduction in the <1 mm
fraction. 70% I
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Figure 1 (Above). Displays total very fine root biomass O% I I n—
according to treatment type and depth. Figure 2 (Below). . .
Displays the total root biomass by size and treatment type. Creative Oral Wiritten Abstract Poster Narra‘ted
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T T Figure 5. End of course evaluations (n = 25) for 2012-2015 suggest that students improved

creative thinking, oral communication, and written communication skills and that the

The results suggest that loblolly pine will reduce aboveground

biomass allocation in favor of root growth in reduced through- researCh Com m u nlcatlon aSS|g nments We re hel prI .

fall conditions. Fertilization treatments counteract the effects
of throughfall reduction (figure 1) and mirror the control.
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Figure 3. Research poster created by a student researcher in the PINEMAP Undergraduate

Fellowship Program during 2015.

Public Speaking Anxiety Scores

® 22 students completed the Personal
survey (McCroskey 1970) before and after the course (Figure 4). and ideas of the study | was part of. | am
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by 16 points on average (p < .0001).

“| really appreciated learning about how to do these and
getting practice before grad school. They never make
undergraduates do things such as practice writing
professional abstracts and posters, so | was thankful for this

experience.”
— 20173 student “Doing the poster and powerpoint really

Report on Public Speaking Anxiety helped me learn more about the concepts

walking away with a much greater
understanding to it all.”
— 2014 student

“Public presentations to
schools was a great
experience and has
Improved my abilities and
confidence in organizing “All of these assignments were very
and presenting a project.” helpful to develop my scientific writing. |
-2014 student feel more prepared for my higher level

« Undergraduates interacted with many secondary school students from
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diverse ages and geographic areas by giving natural resources lessons.

e Secondary school educator feedback indicates they appreciate the
opportunity for undergraduate researchers to visit their classrooms to teach
students about natural resources.

 Including this form of community engagement in the course curriculum
contributed to undergraduates’ perceived gains in creative thinking, oral
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Figure 4. Pre-course and post-course speaking anxiety scores show an average 16 point communication and written communication.
decrease for students fall 2012- spring 2016.

 We believe integrating community outreach contributes to undergraduates’
preparedness for interacting with peers and society.

References

Sample, V. A., Bixler, R. P.,, McDonough, M. H., Bullard, S. H., & Snieckus, M. M. (2015). The promise and performance of forestry education in the United States:
Results of a survey of forestry employers, graduates, and educators. Journal of Forestry, 113. http://dx.doi.org/10.5849/jof.14-122.

Bullard, S. H., Williams, P. S., Coble, T., Coble, D. W., Darville, R., & Rogers, L. (2014). Producing “society-ready” foresters: a research-based process to revise the
bachelor of science in forestry curriculum at Stephen F. Austin State University. Journal of Forestry, 112(4): 354-360. : http://dx.doi.org/10.5849/jof.13-098.

McCroskey, J. C. (1970). Measures of communication-bound anxiety. Speech Monographs, 37: 269-277.



http://dx.doi.org/10.5849/jof.14-122
http://dx.doi.org/10.5849/jof.13-098

	Slide Number 1

