Bioacoustics: Understanding and Using Information Technology to Learn Science: Introduction

Goals and Purpose of the Unit

Urban environments are filled with a suite of anthropogenic noise. One recent study found that small songbirds breeding within the Dutch city of Lieden sing at a higher pitch than those in quieter rural locations (Slabbekoorn & Peet 2003). The study was elegant, simple and ripe for repeatability by student scientists. This unit takes advantage of this opportunity to apply hands-on techniques for physics education.  So, students will be investigating a real scientific question that scientists are currently investigating!  This unit explicitly engages students in:

· building science process skills (scientific inquiry);

· learning interdisciplinary science content in physics (waves) & biology (ecology); and 

· developing a sense of ecological stewardship. 

This curriculum also is infused with activities and supports from the Tools for Tomorrow (TFT) program. These activities and curricular supports are aimed at helping students 

· see the connection between skills learned during class lessons and skills used in science and technology careers;  

· explore careers in science and technology; 

· identify the path to obtaining these careers (e.g, what skills, courses, experiences are necessary); and 

learn and discuss resources and barriers to achieving science and technology jobs.

Students will be using RAVENlite, a bioacoustics analysis software package developed by the Cornell Lab of Ornithology. This program allows student to visualize and study birdsong. Students will collect their own data through recording birdsong in their own neighborhood or using birdsong that have been recorded by other students around the city of Boston.  By recording their own neighborhood bird songs and comparing the spectrograms to those from other locations, students will explore the challenges presented by urban noise and observe the adaptations birds make in their city.

Ok, so what exactly is bioacoustics?

Animal bioacoustics, often called simply bioacoustics, is the study of sound in non-human animals. It includes within its scope 

· animal communication and associated behavior 

· sound production anatomy and neurophysiology of animals 

· auditory capacities and auditory mechanisms of animals

· instrumental sonar: use in population assessment, identification, and behavior

· effects of human-made noise on animals

In this project the overarching question that the students will be answering is How does noise impact (animal) communication?
Philosophy and Foundations of the Unit

Our bioacoustics 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 asses 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. 

