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INTRODUCTION TO THE TREE UNIT
Introduction and Purpose of the Tree Unit

As the world becomes ever more monitored, mapped, and surveyed, students have the opportunity as never before to use the same tools as scientists.  One tool essential for analyzing environmental and social issues is a Geographic Information System (GIS).  GIS allows the user not just to create computerized maps, but also to analyze patterns, linkages, and trends that exist in both the natural and social sciences domains.  In fact, GIS is now becoming widely used across a range of disciplines. Oceanographers, geologists, geographers, seismologists, climatologists, biologists, chemists, zoologists, and other scientists regularly use GIS to help them make decisions about the planet.  So the question becomes how to tap into this powerful tool for teaching and learning?  

The urban tree project capitalizes upon the increased recognition that city trees have significant positive ecological, social, and economic impacts (McPherson et al., 1997) and the computational modeling tools. The urban street tree project is designed to engage students in:

1. Investigating questions related to the ecological and economic of trees in their city

2. Develop and ask their own research question

3. The use of technology to answer scientific questions

4. Conduct a scientific analysis using data 

5. Use their own data to draw conclusions and make recommendations

To answer the above questions your students will use a software packaged called CITYGreen that was developed by American Forests. CITYGreen plugs into the Geographical Information Systems software package, ArcView. CITYgreen allows students, through the use and labeling of satellite images, to link each tree location to a database of geographic, classification, and health information and to conduct analyses regarding the economic and ecological benefits of urban trees (see http://www.americanforests.org/productsandpubs/citygreen/ for a description of CITYgreen).

In the Field

This unit starts with students collecting data on trees around their school. The students will then collect and use CITYgreen to evaluate the economic value of street trees on such constructs as storm water runoff, energy savings, and air pollution removal. The students can also evaluate the impact of street trees on air quality and the rate of carbon sequestration and determine how much carbon is stored in their urban street tree sample.  However, what is perhaps most powerful about this project is that once students have collected their data (or used data from an existing street inventory for their neighborhood) and conducted an initial baseline data analysis, they can then ask “what if” questions. 
For example, if you are teaching in an inner city school your students can evaluate their study and quickly evaluate the impact of planting new trees around their school. For instance, if the students collect data for ten trees around their school they can use the technology to evaluate how much money the school could save if additional trees were planted around the school.  The students can also such questions as:

1. Which would be better at removing carbon from the atmosphere, Decidous or Coniferous trees?

2. Which species of trees would be the best to plant to remove carbon dioxide from the atmosphere?

3. On their study site which location(s) would be the best to plant trees to impact energy saves?
4. On their study site which location(s) would be the best to plant trees to prevent carbon generation from homes?
Students can also explore the impact of planting trees around their own school or neighborhood and evaluate the impact on the school’s energy savings over time. This latter investigation is possible because CITYgreen allows students to model a tree growth over time which enables them to evaluate what their urban street canopy will look like in 10 years (see Figure 4a and 4b).



Philosophy and Foundations of the Unit

Our tree curriculum is based upon a project-based learning design. Project based learning is a comprehensive perspective that shifts away from traditional classroom practices of short, isolated, teacher centered lessons, and instead emphasizes learning activities that are long term, interdisciplinary, student-centered, integrated with real world issues that engage students in an inquiry process. Within a project-based learning environment students solve problems by developing and revising questions, formulating hypotheses, collecting and analyzing relevant information and data, articulating their ideas and findings to others, constructing artifacts (e.g. models), and participating in defining criteria and rubrics to assess their work. 

Project based learning environments create a bridge between different disciplines allowing a multidisciplinary approach for the investigation of the subject matter (Blumenfeld, Soloway, Marx, Krajicik, Guzdial, & Palincsar, 1991). This is of particular importance for urban ecology investigations because urban ecology is a derivative science that calls upon the principles from several different scientific disciplines. For example, to understand bioacoustics understanding the nature and habitat and of a bird species environment is important to understand why the nature of their song. Physics allows one to understand how we hear bird song and information technologies allow us to visualize the sound. Lastly, mathematics is the crucial discipline that underlies all of these sciences. 

How will I know that my students have learned content?


Our project team, in collaboration with classroom teachers, have developed a set of assessments that you can use with your students.  There are two written assessments that are included with this unit.  The first type of assessment is a proximal assessment that you can use as an end-of-unit exam.  The second type of assessment is a distal assessment. This distal assessment was constructed from standardized exams such as the Massachusetts Comprehensive Assessment System (MCAS), the National Assessment of Educational Progress (NAEP), and other state standardized exams.  This test will help you determine the impact of the unit on student thinking about the content and how the unit has prepared your students to perform on similar exams. The other assessment is a rubric which can help guide you in assessing students presentations. 


































