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PURPOSE

Air pollution, particularly low level ozone, is a serious problem in metropolitan Atlanta, Georgia and at times the west metro area, where Douglasville is located, has poorer air quality than in the city.   Students will research background information to learn about causes and effects of low level ozone.  They will learn about ozone sampling procedures and will collect data from six sampling stations located at approximately 10-mile intervals from downtown Atlanta west to Bremen, Georgia.  Using data from this field study, as well as historical data available from the Georgia Environmental Protection Division, students will develop an equation to predict ozone levels.

OBJECTIVES

1. Uses science process skills and laboratory or field investigations, including observation, classification, communication, prediction, inference, collecting and analyzing data.

2. Uses current reference materials to explore background and historical information regarding a scientific concept.

3. Given a set of data, students determine an appropriate mathematical model which can be tested using known data.

4. Describes examples of human activities which have an impact on the environment and society.

5. Investigates the chemical processes involved in ozone formation and its interactions with other chemicals in the environment.

6. Identifies major pollutants and predicts the short term/long term impacts on the environmental balance.

7. Makes appropriate contacts with governmental officials regarding environmental problems and issues.

.

MODULE DESCRIPTION

Students will use various resources to learn what ozone is, its causes, and effects.  Through laboratory activities students will learn  ozone detection processes and will practice the data collection techniques to be used in the field studies. Students in various courses will be assigned responsibility for specific data collections portions of the local ozone study.  They will also use online resources to learn about the various databases which can provide historical data to be used in conjunction with locally collected data.  Online resources will also be used to learn to use an existing ozone model which can be used to determine the effects of various factors on ozone levels.  Eventually, students will use locally collected data, as well as historical data for the area, to develop a mathematical model to allow prediction of local ozone levels for given days.  They will then compare their predictions to the real data for the selected dates.

ASSESSMENT TECHNIQUES

1. Rubrics will be developed for each of the student activities.  The rubrics will outline the performances required of the students and will assigned numerical values to various levels of performance.  

2. Students will write laboratory reports for all of the lab experiences and will be assessed with a performance rubric on the ability to perform the various data collection protocols.

3. Students will maintain personal logs of their assigned data collection  and must submit these logs on a weekly bases for documentation.

4. Students must also document  weekly submission of their assigned data to the master project log.

5. Given a set of data, students will be able to develop and verify a mathematical model.

6. Near the end of the semester, each student or student group will participate in a Power Point Presentation of progress on the project to that point. 

REQUIREMENTS

Prior to teaching this module we will need to:

1. Evaluate and select the most appropriate student activities.

2. Secure any necessary materials for conducting the activities.

3. Develop strict protocols for the local field studies.

4. Improve our skills with Stella, Mathematica, and/or Excel.

5. Develop rubrics for each of the student activities.

6. Build a website for publication of the module.

RELEVANT COURSES AND GRADE LEVELS

9th grade students in Science, Technology, and Society

10th grade students in Biology

11th grade students in Chemistry

11th and 12th grade students in  Statistics or Pre-Calculus

