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Overview of the Program

The Dryden Learning Technologies Project (LTP) proposes to develop a web site with collaborative learning activities centered on NASA’s research on natural hazards such as hurricanes, earthquakes, floods, volcanoes, blizzards, insect infestation, fire, and landslides.  The web site will be student-centered and involve middle school students in interdisciplinary activities involving writing, oral presentations, critical thinking activities to develop a scientific understanding of natural hazards. In person and virtual teacher training will also be offered as part of the Dryden LTP.The learning activities will fully address the national geography standards and national science education standards requiring student understanding of natural hazards and their impact on human beings.

The Pennsylvania State University, College of Education will work with the Center Education program and assist in the design, development, implementation and evaluation of on-line student collaborations and web site. The student activities will be based on earlier research findings of the Web-Enhanced Learning Environment Strategies (WELES) research. WELES merge contemporary teaching and learning pedagogy with NASA information and human web resources to help create effective, exciting, and engaging learning environments. This framework helps teachers identify the types of resources they need for a specific lesson and develop a strategy to locate NASA-sanctioned web resources to fulfill those needs. WELES blends into the lesson planning process, focusing teachers on identifying the specific resources needed for a lesson, whether it is an entire lesson plan with activities, content descriptions, expert involvement, or simply a picture to motivate students. In this project, the WELES will guide the structure of the student activities and web site development.

The program will be designed around NASA research missions relevant to the learning goals.  Experts at other NASA Centers have offered to provide feedback on the content accuracy of the background information.

Dryden Flight Research Center conducts the flight operations for Airborne Sciences.  Airborne Sciences is engaged in several different earth science campaigns studying hurricanes, land use, fire and smoke.

Need or Problem the Program Addresses

The Dryden project proposes to examine three types of student collaborations using natural hazards and NASA research as motivating topics. During the first year, two to three classes of middle school students will be selected to participate in the project.  (1)The Dryden project proposes to start with in-class student collaborations.  (2)As part of the project, students will also be given the opportunity to collaborate with NASA scientists who are engaged in research on natural hazards. Over a three-year period, a hazard web site and activities will be developed and refined based on teacher and student feedback.   (3) Once the web site is developed, the next level of student collaborative learning will be to have two or more student groups share their experiences and knowledge of natural hazards with each other via email.
The national geography standards and national science education standards require student understanding of natural hazards and their impact on human beings. Preparing students for a career in the sciences requires that students understand the importance of communication and collaboration as well as how information technology can be used to do research and solve problems. 

Program Goals

The goal of this project is to explore and develop effective methods of collaborative learning using NASA web resources.  This project is a follow-on to earlier educational research conducted by Dryden and the Pennsylvania State University.  The earlier research focused on teacher use of NASA’s web resources.  At the suggestion of the Advisory Panel to NASA’s Learning Technologies Project, this research will focus on what students are doing with the World Wide Web.

During the first year, two to three classes of middle school students will be selected. The Dryden project proposes to start with in-class student collaborations. As part of the project, students will also be given the opportunity to collaborate with NASA scientists who are engaged in research on natural hazards. Over a three-year period, a “hazard” web site and activities will be developed and refined based on teacher and student feedback.  Once the web site is developed, the next level of student collaborative learning will be to have two or more student groups share their experiences and knowledge of natural hazards with each other via email. The classroom activities will be designed to help students learn about how NASA’s Airborne Sciences and Environmental Research Aircraft and Sensor Technology (ERAST) programs are contributing to predicting natural hazards, for example hurricanes, and how NASA’s aircraft and technologies can be used for disaster assessment.

Uses of Technology

NASA images and video of natural hazards will be used in the web site.  

With teacher facilitation, students will use NASA and other relevant web sites to identify and describe different types of natural hazards and what NASA is doing to help predict or assist when disaster strikes.

Students will write a narrative about a personal experience with a natural hazard.  The narrative will be posted on a central web site that will be accessed by other students. 

Students will use e-mail to ask questions of other students about their experiences with a natural hazard.  

Students will have a web chat with a NASA scientist who is doing research on natural hazards.

Teachers will participate in an on-line teacher workshop with a NASA Aerospace Education Specialist.

Content and Learning Goals

The content and learning goals for the Dryden LTP will be based on the National Education Standards.

The National Science Education Standards require that students understand that :

Internal and external processes of the earth system cause natural hazards, events that change or destroy human and wildlife habitats, damage property, and harm or kill humans.  Natural hazards include earthquakes, landslides, wildfires, volcanic eruptions, floods, storms*, and even possible impacts of asteroids. (*The Dryden LTP will include hurricanes). 

Human activities also can induce hazards through resource acquisition, urban growth, land-use decisions, and waste disposal.  Such activities can accelerate many natural changes.

Natural hazards can present personal and societal challenges because misidentifying the change or incorrectly estimating the rate and scale of changes may result in either too little attention and significant human costs or too much cost for unneeded preventive measures.

The National Geography Education Standards identify the following as required:

Students will understand how physical systems affect human systems, specifically how humans perceive and react to natural hazards.  Students need to be able to explain the ways in which individuals and societies hold varying perceptions of natural hazards in different environments and have different ways of reacting to them on both a local and global level.

In addition to learning about the science of natural hazards, students will also be learning to communicate and work together using NASA and other web-based resources.

Program Design

The program will develop on-line and hands-on learning activities.  A web site will be developed which will bring together resources to help students identify and define different types of natural hazards.  The web site will also be a place for students in different environments to meet and share their experiences.

The program will be designed around NASA research missions relevant to the learning goals.  Experts at other NASA Centers provide feedback on the content accuracy of the background information.

Dryden Flight Research Center conducts the flight operations for the NASA Airborne Science Program.  Airborne Science is engaged in several different earth science campaigns studying hurricanes, land use, fire and smoke.

Airborne Science consultants on this project include: Dr. Robbie Hood of Marshall Space Flight Center who is engaged in the Convection and Moisture Experiment (CAMEX) which studies hurricanes to help develop methods of hurricane prediction; Jim Brass, a scientist at NASA Ames Research Center, is studying fires in the rainforest in Brazil. Also at ARC is Rudy Pueschell, a scientist who has conducted hurricane experiments using the NASA DC-8.

Evaluation 

Formative Evaluation

Design and Development Process

The initial classroom teachers and students identified in this proposal will be asked to provide input and feedback on the hazard products during the design and development phases of the project, either through informal reviews of interim products or in formal pilot testing. Information will be collected throughout the design phase via focus groups (in-person and virtual) to assess how these products can be incorporated into existing standard-based curriculum models, developed to meet the differing needs of classroom teachers, and designed to be easily incorporated into existing or new lessons. Feedback on the student activities and hazard web site will be gathered on ease of use, appropriateness of resources, and level of content. 

Pilot Testing

Formal pilot testing will occur at the participating sites. Baseline data will be collected from each site at the beginning of the project to assess the similarities and differences between each educational environment. The educational environment metrics will be based on the dimensions identified in NASA technical publication 1998-206547 Web-based Instruction and Learning: Analysis and Needs Assessment including measures of: administrative infrastructure, technology infrastructure, teachers factors, existing curriculum, teaching practices, and existing teacher training processes and programs (Grabowski, McCarthy, & Koszalka, 1998). 

Milestone Timeline

Year 1

Development of background information on natural hazards.
2/2000

Development of collaborative activities for students related to natural hazards.










4/2000

Basic website development with background information on natural hazards including NASA images and video.





7/2000 

Use of website in NASA Educational Workshops 


7/2000

On-line Teacher training with NASA Education Specialist

10/2000

Budget

The Pennsylvania State University Research Grant


$75K

Web site Development (0.5 FTE)



  
  60K

Center Aerospace Education Specialist (0.5 FTE)


  45K

Center Precollege Officer/Learning Technologies Project Manager 

(0.1 FTE)

Figures include Travel to LTP meetings, to Dryden and Penn State (Three people, three trips)

TOTAL $180K

Center Contribution






$30K

Using Center Education Hardware and Software








TOTAL REQUESTED $150K

Dryden Flight Research Center LTP FY2000
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