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Dear AREA Members,     

The winter newsletter is a little later than I had intended, but it is 
definitely worth the wait! We have an article from Dr. Christina Wells 
commenting on a common statistical trap that many researchers 
fall into. Dr. Eric Wiseman writes on how to effectively teach tree 
preservation concepts in class. There are also a few internship 
opportunities for students to consider and student advisors to distribute. 
If you have any internships at your own organizations, please let me 
know, and I will pass the word on. Finally, there is still time to submit a 
proposal for the Roots II RFP!

As for the delay, I have spent much of the last few weeks 
scrambling to work out last-minute details for “Trees & Risk”– an 
international researcher and expert symposium and summit. The event 
featured 14 great speakers from a variety of fields and professional 
backgrounds. Dr. Seth Guikema , a risk analyst from Johns Hopkins 
University, helped everyone appreciate that the challenges associated 
with tree risk assessment are not unlike the challenges encountered by 
homeland security when assessing a 
threat or by NASA when sending a 
probe into space (the consequences 
may be different, but the principles 
are the same). Also, while many 
arborists think about wind in the 
context of how it affects trees, Dr. 
Tom Schmidlin helped enlighten 
us with his meteorological-centric 
perspective on storm related 
tree fatalities (he is presenting at 
Providence for those unable to 
attend). From Japan, Dr. Tetsuo 
Hosono shared with the audience 
his work examining legal precedents set in tree-related accidents. Other 
speakers well-known in the profession of arboriculture included: Dr. 
Jerry Bond, Andreas Detter, Dr. Julian Dunster, John Goodfellow, 
Dr. Brian Kane, Dr. Chris Luley, Nelda Matheny, Martin Norris, Jill 
Pokorny, Frank Rinn, and Dr. Tom Smiley. A proceedings is in the 
works for those unable to make the event.

Coming back to the office, it was difficult to shake the enthusiasm 
of the speakers and audience at the summit. Here are some risk related 
resources I found while navigating the internet over my lunch hour:
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Teaching and Learning About Tree Preservation
P. Eric Wiseman, Ph.D.
Assistant Professor, Urban Forestry
Virginia Tech

Preserving trees during land development is important to sustaining urban forests. Mature trees contribute 
significantly to the aesthetics and ecology of developed landscapes and these contributions are not readily 
duplicated with replacement trees. Because many municipalities are adopting tree protection ordinances, arborists 
and urban foresters are increasingly called upon to write or review tree preservation plans. Therefore, it is 
important that urban forestry students develop basic knowledge and skills in tree preservation practices. This 
article describes an approach to teaching and learning about tree preservation at the undergraduate collegiate level.

Tree preservation is an advanced urban forestry topic because it synthesizes numerous subjects, including 
tree biology, soil science, and applied arboriculture. As such, tree preservation subject matter is best introduced 
near the end of an urban forestry course or curriculum. As with most topics, learning is maximized through a 
combination of classroom and field activities. Undoubtedly, the complexity of tree preservation could justify a 
semester-long course. However, two to three lectures complemented with a field exercise should be adequate 
for an introductory urban forestry course. Good resources for developing lesson content include Harris’ 
Arboriculture textbook and Matheny’s and Clark’s Trees and Development reference manual. ISA’s new 
Best Management Practice booklet may also be useful.

The first lecture should develop the rationale and guiding principles of tree preservation. Put the subject 
in context by providing statistics on local tree canopy loss and summarizing tree protection laws in your state 

or municipality. Emphasize the importance of planning 
and communication to successful tree preservation – 
students need to appreciate the amount of time and variety 
of individuals involved. Next, an overview of the land 
development process should be provided. A good approach 
is to discuss the chronological steps from demolition and 
land clearing to final grading and landscape installation. 
Along the way, point out how trees and their environment 
are impacted by specific development activities.

Subsequent lectures should focus on assessing tree 
preservation suitability, evaluating development impacts, 
and prescribing tree preservation practices. Discussions 
of preservation suitability should focus on key factors of 
tree species, age, health, and structure. Point out that tree 
species not only differ in their desirability as landscape 
trees, but also in their tolerance of development impacts 
– students often overlook these aspects. Another concept 

that students often fail to appreciate is the useful lifespan and anticipated maintenance costs of preserved 
trees. Site plans and construction drawings are useful aides for teaching students how to evaluate development 
impacts. If plans and drawings are used, ensure that adequate explanation of terms and symbols is provided 
since they can be quite complex and obtuse. In discussing development impacts, challenge students to consider 
the interaction between tree biology, construction practices, and the environment.

A range of tree preservation practices should be introduced during lecture, emphasizing those practices 
that prevent tree injury or site degradation. To help students organize their arboriculture knowledge, discuss 
practices in tree-based themes such as root treatments and crown treatments, or in development-based themes 
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such as pre-construction treatments and post-construction treatments. Lectures on practices should reinforce 
principles of diagnostic-based and goal-oriented arboriculture.

Classroom learning about tree preservation should be supplemented with outdoor exercises. Two 
approaches that work well are the field tour and the case study. If time is limited to a single lab session (3–4 
hours), a field tour might be the best approach. To organize a field tour, contact a local realtor or contractor to 
find one or more wooded subdivisions that are in various stages of development. Locate one parcel that has not 
been developed, one that is under construction, and one that has been completed (preferably for two to three 
years). Try to obtain site plans and construction drawings for the parcels. Invite the realtor and contractor to the 
field tour – the students will gain insights from them that the instructor cannot provide.

Start the tour at an undeveloped parcel and discuss opportunities and challenges for tree preservation. Plans 
and drawings help facilitate the discussion. While there, identify some trees that are both suitable and unsuitable 
for preservation and discuss the reasoning. Ask students to propose changes to the site plan to accommodate 
tree preservation. For the next stop on the field tour, visit a parcel that is currently under construction. Point out 
construction practices that are particularly harmful to tree health (undoubtedly, there will be some). If possible, find 
a parcel where tree preservation practices are being implemented so students can see both failures and successes. 
Ask the contractor to discuss economical and logistical constraints to tree preservation on the construction site.

For the last stop on the field tour, visit a parcel where construction has been completed. If a few years 
have passed since construction, then trees should have symptoms of construction stress. Such trees are a good 
discussion point – ask students to speculate which characteristics of the trees may have predisposed them to 
stress, or which development impacts may have contributed to their decline. Point out missed opportunities 
for tree preservation – maybe a retaining wall could have been built to minimize grading in the root zone. If 
possible, also highlight successful preservation practices. Invite the consulting arborist to discuss strategies

              continued on page 4
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Tree Preservation continued from page 3
 for tree preservation on the site. Conclude the field tour with a reflection, emphasizing the benefits of tree 

preservation and the necessity of planning and communication.       
If additional time can be devoted to tree preservation, then a case study can be added to the field experience. 

In this exercise, students are assigned a development project for which they serve as the consulting arborists. The 
goal of the exercise is to give students practical experience in developing a tree preservation plan. Contact a local 
architecture or engineering firm to identify a suitable case study project. Many firms are eager to assist with such 
projects because they get tree consultation in return. For maximum impact, identify a project that is early in the 
planning and design phase so that student recommendations might actually be implemented in the project.

Chose a project of appropriate scale and complexity–students should not be overwhelmed by the project. 
If the focus is individual tree preservation, then a single residential parcel or small commercial site will suffice. 
Before selecting the project, make sure there are a reasonable number of trees on the site and that the scope of 
the development can reasonably accommodate tree preservation. Don’t choose a project where a 5,000 square 
foot house is being built on a quarter-acre lot.

To reinforce the collaborative spirit of tree preservation, have students work in small groups. Assign 
specific components of the preservation plan to individuals to ensure accountability. A meeting with the 
architect helps students understand the goals and constraints of the project. During a subsequent field trip, 
students should perform a site and tree assessment and collect data for developing their preservation plan. 
Project deliverables should be both a written plan as well as an oral presentation of the plan. Invite the project 
architect and other stakeholders to the presentation. This is an excellent means for students to get feedback on 
their work and reflect on their accomplishments.

Tree preservation is a complex endeavor that is an increasingly important aspect of land development. 
Urban forestry students need tree preservation knowledge and skills to manage trees successfully in a rapidly 
urbanizing society. Teaching tree preservation is an excellent opportunity to synthesize ecological concepts 
and challenge students to apply their arboriculture 
knowledge. While students can learn tree preservation 
through lectures alone, high-level learning is best 
accomplished through a combination of classroom 
and field activities. Considerable time and planning 
are required for a successful field experience, but the 
learning outcomes are well worth the investment.

Opening Remarks continued from page 1

Jill Pokorny’s Urban Tree Risk Management guide: 
http://www.na.fs.fed.us/spfo/pubs/uf/utrmm/

USDA Forest Service’s E-TRAC: Electronic Tree Risk 
Assessment Calculator: http://www.unri.org/etrac/

AREA Vice President, Dr. Rich Hauer’s recent UNRI 
webinar on ice storm damage:
http://www.unri.org/webcasts/archive/february-2009/

 Check out the links above if you get a chance and 
please enjoy this latest edition of the AREA newsletter.

Sincerely,

Andrew Koeser
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Beyond P < 0.05: Thoughts on the Interpretation and 
Limitations of P – values
Christina E. Wells, Associate Professor of Horticulture, Clemson University

I was recently asked to review a manuscript containing some of the first data on a new arboricultural technique. 
Flipping forward to the results section, I found only a few lines of data: means, standard deviations and P 
-values for a very small subset of measurements. The study had been extensive: hundreds of trees, dozens of 
measurements, several years of data collection. Where were the rest of the data? The answer underscores a 
mode of statistical thought that has come to dominate current scientific practice: the authors had simply not 
reported any measurements for which the results of a hypothesis test were not “significant at P < 0.05.”  

The use of P-values – and above all the reliance on an arbitrary P < 0.05 cut-off – has become synonymous 
with good science. Yet few statisticians support this paradigm with the same rigidity that reviewers and journal 
editors enforce it. Arboricultural research is a relatively young field; we are still learning how best to integrate 
experimental data with arboricultural judgment to make specific tree care recommendations. Perhaps we can 
learn from a field that has faced similar challenges: medical science has been debating the usefulness and 
interpretation of P-values for nearly a century and has produced a prodigious literature on their benefits and 
limitations (e.g. Goodman 1999; Moran et al. 2004). 

P-value Review
Before delving  into some P-value myths, it will be useful to review the paradigm of null hypothesis 
significance testing (NHST) in which the P–value plays a part. 

A simple experiment designed within this paradigm might have two groups of trees: a treated group and an 
untreated control group. We are interested in whether the treatment has some effect on stem diameter (DBH). 
Using NHST methods, we begin by assuming that there is no difference in mean DBH between treated and 
control trees;  this is the so called null hypothesis (Ho). It is important to understand that we assume the null 
hypothesis is true. All subsequent tests are based on this assumption.

Perhaps our DBH data indicate that the control group mean is 2 cm smaller than the treated group mean. 
How likely is this result, given our assumption that the treatment has no effect? The answer to this question is 
given by the P-value calculated from a t-test or one-way ANOVA. If the P-value is large (i.e. close to 1), then 
it’s quite likely we would observe a 2 cm difference between groups due to random variation alone. If it is small 
(i.e. close to zero), a mean difference of 2 cm is unlikely given the assumption of no treatment effect. 

There is no “magical” P-value below which we can say with complete certainty that the null hypothesis 
should be rejected. However, it has become conventional to refer to mean differences with P-values less than 
0.05 as “statistically significant.”

P-value Myths
The NHST paradigm outlined above has been criticized almost since its inception in the early decades of the 
20th century. Detractors cite its emphasis on dichotomous interpretation of experimental results, its lack of 
reliance on prior information, and its tendency to conflate the P-value with the Type I error rate (Yoccoz 1991, 
Goodman 1999, Moran et al. 2004). Much of this debate lies outside the scope of the present note. Here we will 
confine ourselves to an examination of three common P-value misconceptions.

1. The P-value indicates the probability that the null hypothesis is true. It is sometimes claimed that 
a P-value of 0.9 indicates a 90% probability that the null hypothesis is true. This is incorrect: the P-value 
is calculated on the assumption that Ho is true. The P-value simply describes the probability that our mean 
difference (or an even larger one) will be observed when Ho is true. 



AREA E-Newsletter 7

2. The smaller the P-value, the more important the effect. Here we encounter the perennial confusion 
between statistical significance and biological importance. A 0.01 cm mean difference in DBH supported by 
a P-value of 0.001 may well be statistically significant, but the importance of this tiny growth difference to 
arboricultural clients is likely negligible. 

The unfortunate practice of reporting  F-statistics and P-values without any information on actual mean 
differences only serves to confirm the impression that the size of the P-value bears a direct relationship to the 
size of the effect. This is not always the case. While large effects are often associated with small P-values, small 
sample sizes and high levels of variability among trees can decouple this association.

3. A P-value greater than 0.05 cannot be considered significant. The use of a P<0.05 cut-off to establish 
statistical significance is widespread. This shared benchmark standardizes the interpretation of statistical 
analyses and – over the long run – minimizes the chances that we’ll find treatment effects where none exist. 
Without abandoning this convention entirely, there are at least two reasons to look beyond the 0.05 cut-off when 
interpreting results. 

First, the use of an dichotomous  accept/reject framework implies that a statistical test can replace 
human judgment in interpreting data. Perhaps there is a an appeal to the idea that a test can tell us whether a 
hypothesis is true or false. But of course it can’t – certainly not at the level of an individual experiment. It can 
merely provide guidance to our interpretation of the data. Therefore, it is good practice to report all P-values 
and mean differences and to leave the interpretation of these values to the reader. It is simply common sense 

that a P-value of 0.06 – while not “significant” according to the 0.05 
cut-off – provides much less support for the null hypothesis than a 
P-value of 0.8.

Second, there are often good scientific reasons to choose a cut-
off greater or less than 0.05. None other than R.A. Fisher maintained 
that “no scientific worker has a fixed level of significance at which 
from year to year, and in all circumstances, he rejects hypotheses 
for a given set of data” (Fisher 1956). When  variability is high and 
sample sizes are small, the cut-off for significance could legitimately 
be set at 0.1, although the risk of inappropriately rejecting the null 
hypothesis is higher (for an interesting medical case study on this 
topic, see Romano 2002). Similarly, if there were a serious practical 
consequence to inappropriately rejecting Ho (such as recommending a 
very expensive new practice in place of a less expensive alternative), 
one could legitimately require a higher standard of significance.

References
Fisher RA. 1956. Statistical methods and scientific inference. Oliver and Boyd, London England.
Goodman SN. 1999. Annals of Internal Medicine 130: 995-1004.
Moran, JL et al. 2004. Critical Care and Resuscitation 6: 130-137.
Romano, PE. 2002. Ophthalmology 109: 1949-1950. 
Yoccoz, NG. 1991. Bulletin of the Ecological Society of America 72: 106–111.

Sir Ronald Fischer
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Information for Grant Seekers
The Tree Research and Education Endowment Fund (TREE Fund) is an international philanthropic organization that identi-
fies projects and programs that advance knowledge in the field of arboriculture and urban forestry for the benefit of people, 
trees and the environment.  We promote research-based tree care for current and future generations.  To this end, the TREE 
Fund seeks to address the broad needs of arboriculture through grants in support of the following program categories:

Root and Soil Management
Planting and Establishment

Plant Health Care
Risk Assessment and Worker Safety

Technology Transfer
Urban Forestry

Arboriculture Education and Scholarships

Request for Proposals
The TREE Fund is pleased to announce the following application deadlines for its 2009 Programs:

2009 Winter/Spring Cycle
May 1, 2009 – Applications for the Hyland R. Johns Grant Program are due in the TREE Fund office.  Please submit on 
line by 5:00 p.m. Central Time.

May 1, 2009 – Applications and documentation for the Arboriculture Education Program Grant are due in the TREE Fund 
office by 5:00 p.m. Central Time.

May 1, 2009 – Applications and letters of recommendation for the Robert Felix Memorial Scholarship are due in the TREE 
Fund office by 5:00 p.m. Central Time.

2009 Summer/Fall Cycle
November 1, 2009 – Applications for “seed funding” through the John Z. Duling Grant Program are due in the TREE Fund 
office. Please submit online by 5:00 p.m. Central Time.

December 1, 2009 – Applications for the TREE Fund Fellowship are due in the TREE Fund office by 5:00 p.m. Central Time.

Applications received after the above mentioned deadlines will not be accepted.
(continued)

Application Information and Eligibility
Before applying for a grant, carefully read Grant Guidelines on our website at •	 www.treefund.org. 

Grant Guidelines and applications are available on the •	 www.treefund.org website. 

Applications that do not contain all the requested information may be denied.•	

Only one application per organization may be submitted to the TREE Fund within a  •	
calendar year.

Application Questions:  Please contact M. Janet Bornancin, Executive Director, with questions 
concerning the grant programs, the application process as well as program category selection at 
(630)369-8300 ext. 201 or jbornancin@treefund.org. Thank you! 

Tree Research and Education Endowment Fund
552 South Washington St., Suite 109, Naperville, IL 60540
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Scholarships

 
Robert Felix Memorial Scholarship Deadline May 1st

The Tree Research and Education Endowment Fund, the TREE Fund,  
is pleased to announce the availability of the Robert Felix Memorial Scholarship in 2009.
This scholarship is one of several programs  
supported by the Robert Felix Memorial Fund, a named fund within the endowment of 
the TREE Fund, established and supported by TCIA and its members. 
The Robert Felix Memorial Scholarship is non-repeating, but can be applied for annually. 
A successful scholarship candidate must be pursuing a career in arboriculture or urban 
forestry and meet all the criteria listed below. This scholarship will be awarded to a stu-
dent working toward a bachelor’s or an associate’s degree. The award, in the amount of 
$3,000, will be paid one half in each semester of the 2009-2010 school year. 
All of the following criteria must be met to qualify: 
 
• Student member of International Society of Arboriculture  
• Advisor referral  
• 3.0 GPA (minimum) 
• Entering the second year of a 2-year program -OR- 
• Entering the third or fourth year of a 4-year program 
• Two letters of recommendation (not from a relative) 
• Letter of intent from applicant 
• Completed application form 

Complete the online application at www.treefund.org/scholarships.htm  and return all 
requested letters in one packet by May 1st to: 

 
Tree Research and Education Endowment Fund  

552 S. Washington St. Suite 109 
Naperville, IL 60540

or Bduke@treefund.org

IMAGES NEEDED
AREA is working to create promotional materials for display and distribution at 

conferences and seminars. In order to do this we need interesting images of research and 
education. Potential images include field trips, research “action” shots, climbing classes, 
and more. Please help AREA by donating research and education photographs that are 

unique to our profession.

Images may be submitted to akoeser@isa-arbor.com

Every accepted picture replaces an Arabidopsis image! 
Photo courtesy of USDA ARS
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Professional Opportunities

Arboriculture, Urban Forestry Summer Internship
Location:  Wilmington Country Club - Greenville, Delaware

Description: Wilmington Country Club with its 100-year history is a 36-hole private club situated on 350 acres 
in the heart of the beautiful Brandywine Valley. These courses, with top 100 ratings and the current $4.5 million 
2006-2008 renovation to the South course, provide a unique educational opportunity.  The duration of the 
internship will be approximately 12 weeks allowing for variations in college terms. 

Duties: Working under the direct supervision of the I.S.A. Certified Arborist, the Arborist intern will gain 
practical experience in all phases of arboriculture with an emphasis on Urban Forestry. This includes, but is not 
limited to the following:  

 Soil:  testing, fertilization and modification
 Identification of:  woody ornamentals, pests and insects
 Trees: planting, climbing, pruning, rigging, cabling, lightning protection, removal, stump grinding and   
 pesticide application.  

These duties will provide students with invaluable experience in diverse aspects of arboricultural education  
and provide an excellent opportunity for individuals seeking future employment in a technical position in 
commercial, utility, or municipal arboriculture. 

Qualifications: The ideal candidate should be a junior or senior undergraduate student in an accredited four- 
year school taking a curriculum in arboriculture, urban forestry, or a related field who is seeking to attain 
practical experience. This candidate should have an aptitude and keen interest in urban forestry and preferably 
have some skills in and rope and saddle as well as pruning. Team-oriented and flexible, the right candidate can 
anticipate, along with turf interns, providing rotational overtime support for the turf superintendents to provide a 
more thorough horticultural experience.  

Wages: $9.00/ hour*
Benefits: *Housing provided Contact: Peter Coates, Arborist, Wilmington
 Meals (lunch and dinner)  4825 Kennett Pike, Wilmington, DE  19807
 Golf privileges (Monday afternoon)  302-655-6171 x 167 – Fax: 302-655-0607
 Scholarship opportunity  Email: pcoates@wilmingtoncc.com
    http://www.wilmingtoncc.com

DEADLINE for resumes:  March 30, 2009

Have a career opportunity, fellowship, assistantship, or internship you would like to post? 
Contact akoeser@isa-arbor.com
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2009 International Society of Arboriculture
Student Fellowship

The International Society of Arboriculture summer fellowship provides students with an invaluable opportunity to work with leaders
in arboricultural research and education from around the world. The fellowship recipient will help develop books, articles, videos,
interactive CDs, surveys, presentations, and seminars.

What is included in the fellowship?
h Paid stipend for a minimum of 10 weeks.
h Paid travel, lodging, registration, and meals at the 2009 ISA conference in Providence, Rhode Island.
h A once in a lifetime opportunity to live in beautiful Central Illinois.

Who is eligible?
h Undergraduate students attending a four-year program with a minimum of two years completed or students close to finishing a

two-year program. 
h Students majoring in Arboriculture, Horticulture, Urban Forestry or similar disciplines.

Who should apply?
h Students who excel in their academic studies.
h Students interested in attaining a technical position in commercial, utility or municipal arboriculture.
h Students interested in continuing their education at the graduate level.
h Anyone who has a passion for arboriculture and urban forestry, and would like to instill their drive in others.

Contact Luana Vargas at lvargas@isa-arbor.com for more information.
Application deadline: March 15, 2009.

Internships?
Is your organization offering a 

summer internship? Would you 
like to reach a larger audience of 
students and student advisors?

Submit a brief description with 
contact information to 

akoeser@isa-arbor.com
by March 20th to be part of an 

Spring Internship email 
announcement!
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SAVE THE DATE 
Midwest Urban Tree Care Forum 

Friday-Saturday, April 3-4 
Northern Suburbs and Chicago 

See urban forestry in action and professional careers on display. 
Meet people who want to hire you; summer and permanent. 

Hear See Touch
Green roofs with mature trees 

Utilization of urban wood residue 
Utility arboriculture and work planning 

Building expansion incorporates mature trees 
Safety and maintenance of tree care equipment 

Municipal forestry at the metropolis and village scale 
Arborist equipment supply – tree toys at a student discount 

Registration Fee (pending)
 $50 – ISA Student Members 
 $65 – Non-members (student membership:  $25) 

(Join now and save:  http://www.isa-arbor.com/members/becomeMember.aspx

Registration and program information forthcoming 

This program is brought to you by chapters and professional affiliates of the 
International Society of Arboriculture and its members. 


