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Purpose:

To provide educators with the opportunity to learn how weather balloons and remote sensing can be used in a science classroom to collect, graph, analyze and interpret real-time data about the atmosphere. Through this workshop, individuals will develop their understanding of the concepts outlined in Vermont’s Framework of Standards so that they may provide students with the depth of knowledge required to support understanding.

Content Standards:

The following content standards from Vermont’s Framework of Standards addressed in the workshop are:
The Universe, Earth, and The Environment

Theories, Systems, and Forces TC \l3 "
7.15 
Students demonstrate understanding of the earth and its environment in terms of the systems that characterize them, and the forces that affect and shape them over time. This is evident when students:

 
      7.15.ccc. Identify, model, explain, and analyze the interrelated parts and connections                                   between earth systems (e.g., weather and climate)

Inquiry, Experimentation, and Theory

Scientific Method TC \l3 "
7.1 
Students use scientific methods to describe, investigate, and explain phenomena and raise questions in order to: 

· 
Generate alternative explanations - hypotheses - based on observations and prior knowledge
· 
Design inquiry that allows these explanations to be tested; 

· 
Deduce the expected results; 
· 
Gather and analyze data to compare the actual results to the expected outcomes; and 
· 
Make and communicate conclusions, generating new questions raised by observations and readings. 
 Theory TC \l3 "
7.3 
Students understand the nature of mathematical, scientific, and technological theory. This is evident when students:

                7.3.bb. Determine the validity of a theory by examining the principles on which it was                               founded, the constraints that apply to its application, and the body of physical               

                              evidence that supports it; and

        7.3.cc. Show understanding that new theories develop when phenomena are 

                   observed that are not fully explained by old theories.

                  7.3.aaa. Use principles and observations to formulate theory and to explain or 

                                predict phenomena.
Key Skills

Through participation in the workshop, educators will gain the following key skills:

Ø 
Engage students in project-based and problem-based learning 
Ø 
ability to collect, graph and interpret data using remote sensing
Habits of Mind

Educators will practice three specific habits of mind during the workshop.  

Ø 
Scientific thinking and problem-solving
Ø 
Metacognition
Ø 
Life- long learning
Ø 
Critical and creative thinking skills
Essential Question:

How can remote sensing be used in a science classroom setting to collect data so that students can actively construct their own knowledge of scientific concepts and validate known theories?

Products for the Workshop

Early in project:
none

During the project: 
Data table consisting of temperature, pressure and humidity data

End of the project: 
Graph of Temperature vs. Altitude

Assessments

Prior Assessment will consist of group discussion around concepts and what educators are expecting to learn from this workshop.

1. 
How does temperature vary with altitude?

2. 
How does pressure vary with altitude?  Why?

3. 
Do you think that moisture is concentrated in certain layers in the atmosphere?

4. 
Is ozone harmful or beneficial?  Why?

5. 
What new knowledge and teaching skills are you hoping to learn today?

Post-Assessment will consist of a survey to evaluate effectiveness and usability of materials, strategies, and models presented in this workshop. 

1. 
How did temperature vary with altitude?

2. 
How did pressure vary with altitude?  

3. 
Humidity / moisture question

4. 
How many layers of ozone did you observe?

5. 
Is each ozone layer the same in terms of its quality (i.e. harmful or beneficial)?

6. 
What new knowledge and teaching skills did you learn today?  How does this correlate to the expectations for the Vermont Standards?

AGENDA

Pre-activity:  

Team Introduction:


Dr. L.-A. Dupigny-Giroux

1 min
Overview



Dr. L.-A. Dupigny-Giroux

2 min
Importance of upper-air data: 
Steve Hogan



1 min


LTS BalloonSat Video 

Mike Fortney



6 min
Ozonesonde Launch and Chase
Mike Fortney



6 min
Pre-Assessment:  

Group Discussion to assess content and pedagogical practices


 10 min

Presentation:        Mike Fortney







20 min
1. 
Science Content: Atmospheric Profile
2. 
Overview of Balloon-borne instrumentation
a. 
Professional
7. 
Radiosonde

b. 
Classroom
7. 
BalloonSat/Ozonesonde

8. 
CricketSat/Cricketsonde Overview

9. 
CricketSonde Demo and Data Collection Training

Station Overview: (see stations description below)
Mike Fortney


5 min

Hands-On Activity:  Balloon Flight with Data Collection and Real-Time Graphing

60 min

Wrap-Up:  Discussion and (Post-Assessment) Survey     



30 min

Stations – During the workshop there will be 6 stations set up for individuals to attend at their leisure.  Below is a potential list of workshops that can be made available for attendees.  Each station is to have an information sheet identifying the station and describing its purpose and use.
1. 
Student Work – samples 

2. 
Project-Based Learning PowerPoint Presentation– 2008 JSC Upward Bound Program

3. 
Computer Station for Demonstration of Graphing Online Sounding Data (using MS Excel)

4. 
Computer Station for Tracking of Balloon Flight Online – receives GPS coordinates sent via amateur radio (APRS) 

5. 
Sensor Station – a variety of weather and additional sensors (accelerometer, light) for demonstration

6. 
Resource Table with handouts and other SWAC sign-up materials

7. 
Additional computer stations for individual use 

Additional Materials:

1. 
Walk-away package

2. 
Two web-link sheets

a. 
Links for use in workshop

b. 
Take-home list with additional information

