Urban Tree Inventory: 
Engaging Students in Scientific Inquiry Practices through Information Technology

INTRODUCTION
Curriculum Unit and Goals

The urban tree inventory is conducted using pocket PC’s, Geographic Information System software and CITYgreen. CITYgreen is a software package that links each tree location to a database of geographic, health, height, and other growth factors such as ground cover and proximity to buildings.
The three goals for our GIS urban tree inventory project are :

1. Construct GIS maps of urban tree cover to understand the environmental and economic of urban trees

2. Identify areas most in need of green infrastructure and set goals  for increasing the urban canopy cover

3. Learn how to use Software packages like CITYgreen to determine the economic impact of urban trees.

Learning Framework

Engaging students in scientific inquiry practices and student empowerment are the foundations for our educational work builds on students’ inherent curiosity and enhances their critical thinking skills. When young people investigate their local communities in search of answers to real questions, they collaborate and problem-solve remarkably well. Given the opportunity to collect data and make their own observations, students will interpret and analyze information thoughtfully and thoroughly. Most importantly, when students reflect on their discoveries, they deepen their connections to nature and community and are inspired to make a difference.

The Boston College Urban Ecology and Information Technology Project fosters inquiry oriented urban ecology investigations integrated with information technological learning tools. For example, in our Urban Tree Inventory project students use Geographic Information Systems (GIS) to conduct scientific inquiry with large amounts of data, including geographically referenced observational research in fields spanning the natural and social sciences. The complexity of these investigations can provide opportunities for deep learning in critical areas of science and mathematics identified in national and state 

standards. 

Our GIS project engages students in inquiry-based learning through the collection, analysis, and interpretation of data with the goal of social environmental action. At the heart of GIS inquiry is asking questions. The goal is not to ask just any questions, of course, but ones that students honestly care about. Further, the questions that are asked should be answerable in a non-trivial way. For example, in our project students can ask the question: “What would be the environmental impact if Boston Common was converted in a set of high rise luxury condominiums?”. Or are my neighborhood trees healthy, and if not what can be done to improve their health?

With this in mind we have developed a GIS inquiry-based learning framework that starts with questions and students’ interests but then quickly becomes a complex web of investigation with the collection and analysis of data leading to the identification of patterns and solutions which lead to additional questions and further investigation (see Figure 1). In short, students ask a question, acquire the necessary tools and data to address the question, analyze the data using the GI  S and other tools (including field data), and assess the results of their investigation and make recommendations based upon their results. 
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Learning Technology: Why Use GIS in Education?

As the world becomes ever more monitored, mapped, and surveyed, students have the opportunity as never before to take advantage of the same tools that scientists are using.  One tool essential for analyzing environmental and social issues is a Geographic Information System (GIS).  A 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 wise decisions about the planet.  Why not tap into this powerful tool for teaching and learning?  

What is particularly exciting is that a student using GIS is not confined to the static content, locked scale, and symbols of a paper map.  Rather, a GIS allows the user to create his or her own map—one that is customized to address the issues and questions at hand.  It also allows for interdisciplinary learning that is exciting and relevant to address the major issues of the 21st Century, such as biodiversity, population growth, climate change, natural hazards, and energy.  In this unit, students are given the opportunity to analyze a specific natural hazard—earthquakes—using GIS software and methods of analysis.

GIS and Urban Street Trees
Local governments are spending very significant portions of their budgets trying to maintain healthy street tree and green space ecosystems. The reason for this is that urban forests have significant positive impacts on air quality, monetary savings through reducing storm water runoff, reducing energy consumption, while making cities more peaceful and pleasant to walk around.  
In this project students will use GIS to understand trees’ spatial distribution within the city (i.e., the species composition, age classes, and health status). In essence students will be conducting a tree inventory around their own school and use data from the Boston Greater Urban Forest Tree inventory project. A tree inventory is one of the essential tools of good management of an urban forest. An inventory provides accurate information on the health and diversity of the community forest. How many street trees are there? What kind? In what condition are they?
A GIS integrates data and presents it in a graphic format, allowing urban foresters to plot tree location and related information on computerized maps. Graphic symbols representing trees are displayed on the maps and are linked to a database containing tree characteristic information for each tree in the inventory. This information is important because it visually show trees in relation to each other, buildings, streets and other objects, and provides a visual map of where trees are located throughout the city.
GIS as Investigation / Learning Tool





Figure 1: GIS Inquiry Model





Take or recommend action 





Generate possible solutions and explanations 





Analyze and draw inferences from patterns

















Observe and Explore Patterns





Collect and acquire data





Develop questions based on curiosity and interests








