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SUMMARY OF PROPOSED WORK

We are requesting a supplement for Research Experience for Teachers, to involve two teachers
in our research of nutrient co-limitation in hardwood forests.  Our objectives are to provide
two K-12 teachers the opportunities to: 1) participate in field and laboratory research with
our crew and conduct their own scientific research; 2) develop curricular materials that enhance
student learning of the concepts and the process of science; and 3) integrate those curricular
materials under the National Governors Association Common Core Standards to enhance student
development of critical science literacy skills.  In New Hampshire, the state in which our
field sites are located, there is a clear need to improve student science achievement based
on results of assessment testing.  Involving local teachers in research through the proposed
RET addresses this need in a practical and effective way by offering teachers the chance to
participate in locally relevant environmental science research and to bring these experiences
into the classroom students in related curricular activities. The project is well suited to
training teachers through integration within a research team comprised of undergraduate and
graduate students, professors, and Forest Service scientists, working together at the Bartlett
Experimental Forest in New Hampshire.



Research Experience 
The project on Multiple Element Limitation in Northern Hardwood Ecosystems (MELNHE) provides 
excellent opportunities for exposure to scientific research because it involves many researchers who 
interact closely to integrate research on many topic areas. In addition to the nine stands of three ages at 
the Bartlett Experimental Forest originally funded by NSF, we are working in mid-aged and mature 
stands at Jeffers Brook and at the Hubbard Brook Experimental Forest, which provides a gradient in site 
fertility. There were five PIs initially funded on collaborative proposals, and four more have written other 
proposals to fund their work in our sites. The teacher will be part of a summer research team including 
multiple graduate and undergraduate students from several institutions, who are working on a wide range 
of questions related to plant, soil, and microbial components of the forest ecosystem.  There is also a 
continuous flow of visiting scientists, foreign exchange students, and visitors from other projects.  
Interactions are centered at the house, dormitory, and laboratory space at the Bartlett Experimental Forest, 
where shared housing, meals, and informal evening research discussions contribute to the chances for 
interactions with scientists at all levels of development.  
 
Nature and form of teacher’s involvement 
The diversity of research topics will give the RET participants the opportunity to learn about and 
contribute to a variety of measurements at these sites, including tree biomass, productivity, leaf area, and 
tissue chemistry, regeneration success, belowground allocation, litterfall nutrient flux, and soil nutrient 
transformations.  There are opportunities for laboratory experiments, for example on nitrogen 
mineralization and microbial respiration, as well as field experiments.  Teachers will have the opportunity 
to participate in measurements of interest, to work with any of the data associated with the project, 
including years of observations from the previous round of funding, and to develop and carry out their 
own research projects. Additional time can be spent assisting in other field and lab work on the project. 
All interns and graduate students are expected to present work at the annual Hubbard Brook Cooperators 
meeting. Presenting at the Hubbard Brook meeting would be an exciting opportunity for an RET 
participant and we would encourage a presentation if appropriate to the participant’s project. 
 
Curriculum Development 
With so many research topics there are ample opportunities for curriculum development. Perhaps most 
exciting is the opportunity presented in authentic research for integrating instruction across disciplines. 
Science units developed by RET participants will be aligned with both the current NH Science 
Frameworks and the forthcoming Next Generation Science Standards. Integrating across disciplines, these 
units will also address critical elements identified in the Common Core Standards.  
 
Cycles of matter and flow of energy in ecosystems is identified as a core idea in A Framework for K-12 
Science Education Practices, Crosscutting Concepts and Core Ideas (2011), the primary document 
behind the current development of the Next Generation Science Standards.  These ideas are also 
addressed in the NH Science Frameworks as shown in the examples below. 

● Science (S:LS2:8:2.2) Given a scenario, trace the flow of energy through an ecosystem, 
beginning with the sun, through organisms in the food web, and into the environment. 



● Science (S:LS2:8:3.4) Describe how matter is recycled within ecosystems and explain that the 
total amount of matter remains the same, though its form and location change. 

● Science (S:LS2:8:3.6) Given an ecosystem, trace how matter cycles among and between 
organisms and the physical environment  

 
In addition to the science content, data from our work can provide excellent opportunities enhance science 
literacy and integrate instruction across curricular areas to support aspects of the Common Core 
Standards. From the Common Core Writing standards the critical area identified is “W 6-8 1b Support 
claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an 
understanding of the topic or text, using credible sources” (Common Core Standards Initiative 2010a).  
Two of the critical areas identified for middle school math instruction in the Common Core are “drawing 
inferences about populations based on samples” and “using functions to describe quantitative 
relationships” (Common Core Standards Initiative 2010b). Specifically,  

● M 7.SP 1, 2 Use random sampling to draw inferences about a population. 
● M 7.SP 3, 4 Draw informal comparative inferences about two populations. 
● M 8.F 4, 5 Use functions to model relationships between quantities. 

 
We hope to support two RET participants each year of our 5-year project, such that teachers of all grade 
levels will have the chance to work as an RET and develop curricular materials.  At the end of this period, 
there would be at least ten modules that teachers across the state would have access to.  Units developed 
by the RET teachers will be made available on the Hubbard Brook Research Foundation (HBRF) website.  
These activities will also be shared via presentations at the New Hampshire Science Teacher’s 
conference.  Additional outreach will be supported by HBRF education staff, who have on-going school 
partnerships throughout the state, and using the New Hampshire Science Teachers’ Association. 
 
Plans for follow up 
Our hope is to develop long-term relationships with RET teachers and their classrooms. In order to foster 
collaboration we will provide the following over the school year.  

• Include RET participants regularly in MELNHE lab meetings. 
• Form a RET cohort group with HBRF-supported RET participants and education staff to share 

ideas and support instructional innovation throughout the year. 
 
For example, Rick Biche, last year’s RET under separate funding, continues to be part of our regular lab 
meetings via Skype/video conferencing and email.  MELNHE researchers are currently scheduled for a 
virtual meeting with his entire team of 7th and 8th graders to share research between scientists, graduate 
students and Mr. Biche’s classes. Two other teachers in the school district have been supported by the 
Hubbard Brook Research Foundation previously.  Through collaboration with HBRF we hope to further 
the connection to the SAU#9 school district while reaching out to other districts in the state. 
 
Participants 
Rick Biche was a 2012 RET participant, working with the research team from the MELNHE project and 
funded as a supplement to the Hubbard Brook LTER. He is currently a middle school teacher in Conway, 



NH less than 20 miles from Bartlett Experimental Forest.  In addition to his classroom duties Rick has 
chaired the middle school and district level science curriculum committees and led the redesign of the 
middle school science curriculum.  Rick’s commitment to inquiry based science teaching is evidenced by 
his leadership in the Mount Washington Valley Regional Science Fair, the largest and fastest growing 
student science fair in New Hampshire. Through his involvement in the project we hope to develop long-
term relations with all the middle school science teachers in his district allowing students opportunities to 
explore the research happening in their own backyards.  
 
Results from previous RET work 
This PI (Fisk) has not had a previous RET supplement. However, last year’s RET, Rick Biche, supported 
by a supplement on a different award, participated in all aspects of field and laboratory operations in the 
MELNHE project and thus gained first-hand understanding of forest ecology and nutrient cycling.  Rick 
also designed and implemented an experiment investigating nutrient co-limitation of leaf litter 
decomposition.  His goal for the project was to conduct and publish research with his students.  Rick and 
his 100, 7th and 8th grade students collected and sorted litter to species, then made and deployed 640 
litterbags at four of the Bartlett stands.  This spring Rick and his students will develop a sampling 
protocol for invertebrates as part of the litter decomposition work.  He and his students will carry out 
invertebrate sampling before the end of the school year. Rick hopes to continue this work next school year 
when his students will analyze invertebrate and decomposition data from the first litterbag collections.  In 
addition, Rick is working on an inquiry and data lesson to be used by other teachers.  Lisa LaValley, an 
RET participant in 2010, designed experiments to catch and sample arthropods in the Bartlett stands.  She 
also developed data activities aligned with the science NECAP testing to promote achievement on the 
inquiry portion of the test.  This activity is stored and accessible on the BBRF Website. 
 
Prepared by Rick Biche and Melany Fisk 
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Budget Justification Page

  

We request $12000 for teacher stipends to support part-time work at the field sites during
the summer field season and also preparation work during the school year.  $6500 is requested
for teacher leader Rick Biche and an additional $5500 is requested for a second teacher to
be recruited from the same district.  $1000 is requested for travel to and from the field
sites.  An additional $1000 is requested for class bus travel to and from the field sites
during the school year, and $1000 is requested for supplies for projects carried out by the
teachers and classes.



CURRICULUM VITAE  

Rick Biché  
99 VFW St.   
Conway, NH 03818  
603-730-7234  
rbiche@gmail.com  

EDUCATION  

1999    Teaching Certificate, University of Denver,   
1995   M.S. Zoology, University of New Hampshire  
1992   B.A. Biology, Magna Cum Laude, University of Southern Maine  

PROFESSIONAL EXPERIENCE  

2002-Present Science Teacher, 7-8th grade, A. Crosby Kennett Middle School, Conway, NH 
2012 Summer Research Technician, Research Experience for Teachers, Hubbard Brook Research 

Foundation, N. Woodstock, NH 
2003-2011 Team Leader, A. Crosby Kennett Middle School, Conway, NH   
2004-Present Computer Instructor, Mount Washington Valley Adult Education, Conway, NH  
2007   Cooperating Teacher, Plymouth State University and A. Crosby Kennett Middle School  
2004-2007   Mentor Teacher, Science, A. Crosby Kennett Middle School   
2000-2002   Math and Science Teacher, 6-7th grade, Acacia Middle School, Hemet, CA  
1998-1999   Paraprofessional, Portsmouth Middle School, Portsmouth, NH  
1996-1998   Instructor, Pathfinder Outdoor Science School, Mountain Center, CA   
1994-1995   Summer Research Technician and Diving Supervisor, Eelgrass Restoration, University of New 

Hampshire   
1994-1995   Teaching Assistant, Anatomy and Physiology, Department of Zoology, University of New 

Hampshire  
1994  Research Diver, Nitrox and Saturation Mission, Aquarius Underwater Habitat. The Effects of 

Ultraviolet Light on Corals, M.P. Lesser PI  
1994   Teaching Assistant, Biological Oceanography, Department of Zoology, University of New 

Hampshire  
1993   Teaching Assistant, Animal Behavior, Department of Zoology, University of New Hampshire  
1992-1993  Teaching Assistant, Environmental Zoology, Department of Zoology, University of New 

Hampshire  

 PRESENTATIONS  

2011  Integrating Google Docs into Classroom Practice, SAU 9 Professional Development Series  
2009  Online Science Fair and Student Collaboration, NH Science Teachers Conference  
2008  Using a Joomla CMS for Website Content, A. Crosby Kennett Middle School  
2008 Gradequick and Edline, Using Online Grading to Increase Student Achievement, A. Crosby 

Kennett Middle School  
2008   Embedding Technology into Classroom Practice: First Steps, A. Crosby Kennett Middle School  



2008   Using a Content Management System for a School Web Site, Mount Washington Valley Career 
and Technical Center  

2008   Best Practices for Embedding Technology in Classroom Practice, SAU9 Technology Committee  
2007    Blogging for Teachers, A. Crosby Kennett Middle School  
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