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Goals

The goals of the NASA Lewis Research Center’s Learning Technologies Project (LeLTP) are to:


1.1.
Increase student’s interest in and proficiency of math and science through the use of computing and communications technology and by using NASA’s mission in aeronautics as a theme. 
     The article,  “Skills Gap Threatens U. S. Competitiveness,” from the American Society of Mechanical Engineers’ November 26, 1997 International Capitol Update, is one of many articles that is reporting the lack of qualified workers in the United States. The article reports the results of a survey of 4,500 manufacturers and states that “more than half of the companies surveyed reported that current workers lack skills in basic math and writing.”
     The NASA Lewis Research Center’s Learning Technologies Project is working towards addressing this skill gap in its Educational Technology Applications Projects by using the excitement of airplanes and flight to create a spark in students to take an interest in their math and science studies. If students have an enticement to use math and science skills, such as to make predictions before they are able to fly paper airplanes during a lesson on rate problems, they will be more willing to use those skills and thus learn them.   

1.2.
Assist in creating cutting-edge and efficient network solutions that will enable schools to gain access to the Internet for educational resources.
     The February 1998 issue brief, “Internet Access in Public Schools,” from the National Center for Education Statistics reports that although the percentage of schools that are connected to the Internet continues to rise, “schools with 50 percent or more minority students” and “schools with 71 percent or more poor students (that is, students eligible for free or reduced-price lunch)” are lagging in Internet capabilities.  Additionally the report states, while 78 percent of all public schools have Internet access, only 43 percent of those schools have Internet access in five or more instructional rooms, clearly indicating that more work needs to be done to increase students’ access to the Internet during classroom time.
     The NASA Lewis Research Center’s Learning Technologies Project begins to address these issues through its Internet Access Research Projects. The NASA LeLTP is developing networking solutions for schools in non-traditional settings to ease the ability for these schools to get connected.  Also, these solutions can be used as a model for duplication in other schools. Additionally, the NASA LeLTP is addressing the need for Internet access during classroom time by researching local area network solutions that will provide teachers with more flexibility when they want to incorporate the use of the Internet into a lesson.


2.
Approach

The NASA LeLTP has taken a three point approach towards achieving the goals stated above. The three aspects of the program are:


Educational Technology Applications – Students and teachers need educational applications that utilize computer and communications technology and that provide them with tools to enhance their educational experiences.

Internet Access Research – Schools need to be connected to the Internet in order to access the wealth of educational applications available.

Wide Spread Dissemination (Covered in item 6.) – This is the LeLTP’s effort to let teachers know about the educational material available to them and basic instructions on how to incorporate it into the classroom. 

      Further information follows on the first two aspects:


    
Educational Technology Applications:


The educational technology applications, or content, developed by the NASA LeLTP, focuses on software simulations and Web based information and activities.  Simulations of aeronautics related concepts are created, along with grade appropriate lessons that prompt students to discover basic scientific principles or to engage in problem solving activities. All of the content developed will be reviewed for technical accuracy and for compliance with the national science and math standards.  The NASA LeRC Office of Educational Programs (OEP) will be asked to provide national standards expertise during the creation of the LeLTP products, along with any other input from an educational expert standpoint.  OEP will be asked to participate in the review process of the educational products. OEP will be asked to review the evaluation feedback form created for the products.  OEP will be asked to identify schools that would be good candidates for field testing the software. Following are the content development goals of the LeLTP in FY99.

Beginner’s Guide to Aerodynamics
The Beginner’s Guide to Aerodynamics (BGA) is a series of Web pages located on the LeLTP Web site that serve as a source of background information for the software simulation packages, FoilSim and EngineSim.  Currently, the BGA contains information on lift, which corresponds to the principles taught within the FoilSim software package. During FY99, information on thrust will be added to the BGA, which will correspond to the principles that EngineSim covers. During the 1998 Summer Professional Development Workshops, problem sets for grades 9-12 were created for the Lift portion of the BGA. These problem sets, along with the current information within the BGA will be field tested in the fall of 1998. In FY99 problem sets for grades 6-8 will be created. The problem sets will be created in collaboration with the Ohio Space Grant Consortium (OSGC). LeLTP and OSGC will work with a college or university’s education department to identify an education professor who is willing to make  the creation of  the problem sets be a project that the pre-service teachers must complete as a part of a class.  
   


FoilSim 


FoilSim is a package that simulates the air flowing over an airfoil and over a baseball. Contained within the package are slider bar controls, graphical outputs and ready-made lessons. During the FY98 Summer Professional Development Workshops, problem sets for FoilSim were created. These problem sets will be field tested, along with the problem sets from the Basic Guide to Aerodynamics, in the fall of 1998.  The goal for FY99 for FoilSim is to continue the dissemination of the product through various methods, including video conference workshops, educational conferences and public events.  LeLTP will continue to collect feedback from the users of FoilSim and begin to plan for changes that will be incorporated into FoilSim Version 2.0, including the possibility of including stall. The release date of Version 2.0 is TBD. 




EngineSim

EngineSim is a software package that simulates a working aircraft engine. This package also contains slider bar controls and graphical outputs.  EngineSim contains lessons within the package such as rate and distance problems.   At the end of the fiscal year Version 1.0 of EngineSim will be available. EngineSim will be available on a CD ROM and for downloading from the LeLTP Web site.  An instructional manual will accompany EngineSim, along with background information and problem sets.  All of this information will be available from the EngineSim Web site.  The problem sets will be created in collaboration with the Ohio Space Grant Consortium (OSGC). LeLTP and OSGC will jointly conduct one summer teacher workshop with the purpose of creating problem sets for EngineSim. 


Lesson Plans and Activities for grades 8-12 based on Aeronautics Missions


The NASA Lewis Science Lessons that were created during the 1998 Summer Professional Development workshops will be field tested in the fall of 1998.  The lessons will be available online at the LeLTP Web site in October of 1998. The NASA Lewis Science Lessons are a series of Web pages containing lessons and activities that blend research conducted at the NASA Lewis Research Center with scientific principles that must be taught in K-12 schools.

Aeronauts 2000
Aeronauts 2000 is a series of Web pages which takes the user through an aeronautical and space adventure.  Contained within the Web pages are a series of math and science problems to be solved.  A second round of field testing of the Aeronauts 2000 activities will be conducted in the fall of 1998. A revision of the activities will be completed, by the end of the calendar year, which will incorporate the feedback from the field tests and then the revised activities will be available online. 

Educational Wind Tunnel Project

Franklin D. Roosevelt Middle School, a Cleveland Public School, has been chosen to receive the Educational Wind Tunnel created at General B. O. Davis Jr. Aviation High School, also a Cleveland Public School, in 1995. Due to the school closing at the end of the ‘95/’96 school year, a new location needed to be identified for the tunnel. Ownership of the NASA Educational Tunnel will be transferred to the Cleveland Public School District through a donation from NASA LeRC, through the Stevenson-Wydler Technology Innovation Act amendment of January 28, 1992 (Public Law 102-45). The tunnel has been moved to FDR Middle School and will be operational by 12/31/98.  FDR middle school will be using the tunnel in conjunction with their vision to become a Discovery Magnet School. The wind tunnel will be a step towards helping Franklin D. Roosevelt Middle School realize their vision by providing them with the ability to set up a discovery based opportunity with the use of the wind tunnel as the focus of the activity.  The wind tunnel can be used to test objects for their aerodynamic characteristics, allowing students to discover the physics behind basic aerodynamics.  

Internet Access Research:


The NASA Lewis Learning Technologies Program is committed to researching, prototyping and testing emerging networking technologies that can be used in an educational setting to connect schools to the Internet economically and efficiently.  Access to the Internet will allow the schools to use the educational content available on the World Wide Web at the NASA LeRC LTP Web site as well as other educational Web sites.


Over the Horizon Networking Technology

The Over the Horizon (OtH) Networking Technology project will be a collaborative effort between NASA, Signatron Corp., Eros Data Center and Flandreau Boarding School.  Signatron Corp. is the vendor of OtH networking equipment. Eros Data Center is an Internet Service Provider in South Dakota. Flandreau Boarding School is a Native American school in South Dakota.  Over the Horizon networking technology is a wireless network solution. The OtH equipment works by transmitting a data signal from an antenna and bouncing the signal off of the troposphere to the receiving antenna. This method allows for a longer distance between the receiving point and the point of presence than does line of sight radio frequency networking technologies.  An OtH networking prototype will be implemented in Flandreau Boarding School and Eros Data Center will serve as the Internet Service Provider for the school.  The grant to Flandreau Boarding School will be in place by 12/31/98.  Equipment installation will begin in the spring of 1999 and will be complete by the beginning of the ‘99/’00 school year.  During the ‘99/’00 school year, the prototype will be monitored for its ease of use, reliability, bandwidth capabilities, cost effectiveness and other parameters to determine its effectiveness in providing connectivity to rural schools. Data collected on these parameters will be summarized in a report of findings. The NASA LeRC Office of Educational Programs (OEP) will be asked to review the type of data that will be collected during this research project for any input they may have.


AIRNet

Typically computer resources are scarce within schools and teachers are forced to share equipment. The NASA Lewis Learning Technologies Program is working with the NASA Lewis Computer Services Division to research and implement a prototype of a wireless local area network within Whitney Young Middle School, a Cleveland public school. This wireless local area network allows teachers to share the equipment used to access the Internet. The prototype will be used to determine the benefits of a wireless network solution within an educational setting.  Examples of the benefits include increase usage of the Internet within classes, decreased disruptions due to having to have the class move to a computer lab and increased flexibility for the teachers.  The wireless local area network prototype consists of strategically located access points within the school and client antennas for desktop computers. The computers are on carts and are equipped with LCD panels and local printers. The wireless LAN is connected to a T1 wide area network. The network was installed during FY98 and in FY99 the prototype will be monitored for its ease of use, reliability, bandwidth capabilities, cost effectiveness and other parameters. Data collected on these parameters during the ‘98/’99 school year will be summarized in a report of findings. OEP will also be asked to review the type of data that will be collected during this research project for any input they may have.


INMARSAT Satellite Terminal Project

The LeLTP has purchased an INMARSAT Satellite portable terminal and has constructed a setup to allow for a remote laptop or desktop computer to have a 64kbs connection to the Internet. The equipment needed to make the connection consists of the computer, a 2514 Cisco Router at the remote location, the INMARSAT portable terminal, and a 4500 Cisco router at the NASA Lewis Research Center.  All of the equipment was purchased in FY98. In early FY99 NASA LeLTP will test the purchased equipment and configure the equipment for the setup described above. NASA LeRC serves as the Internet service provider for the remote terminal. The setup allows for two-way data communication through the use of a satellite link between the remote terminal and a ground station and through the use of an ISDN link between the ground station and the NASA Lewis Research Center.  The NASA LeLTP will support the NASA Learning Technologies Project by continuing to provide Internet service when the unit is being used for various educational and NASA sponsored events by lending the INMARSAT terminal to the NASA Ames Research Center project working with the Ukraine to clean up Chernobyl.

Digital Audio Test Bed 
The LeLTP will continue to support the Digital Audio Test Bed project, led by the Learning Technologies Project Office.  During FY98, LeLTP installed a real media server and is helping with the dissemination of real media broadcast over the Learning Technologies Channel. LeLTP will participate in the test plan during FY99.

2.1
Implementation Plan

The NASA LeLTP will use the following implementation strategies from the LTP Plan for Education:

Needs Assessment

The NASA LeLTP conducted a needs assessment for its distance learning program (see Section 6.) through a survey sent to 500 schools identified to have compatible video conferencing equipment. The results of this survey will be used to shape the direction of the distance learning program. 


Customer Involvement


The NASA LeLTP will be using the results of field testing surveys when developing new software simulations and new Web based educational material. Additionally, all of the educational material is developed jointly by a team of NASA personnel and teachers. 


Integration with NASA Center Education Office


The NASA LeRC Office of Educational Programs (OEP) will be asked to provide national standards expertise during the creation of the LeLTP products, along with any other input from an educational expert standpoint.  OEP will be asked to participate in the review process of the educational products. OEP will be asked to review the evaluation feedback form created for the products.  OEP will be asked to identify schools that would be good candidates for field testing the software. OEP will also be asked to review the type of data that will be collected during the Internet Access Research projects for any input they may have.


High Leverage Partners

The NASA LeLTP will work with the following high leverage partners:


Ohio Space Grant Consortium


The Ohio Space Grant Consortium and the NASA LeLTP will work together to create problem sets to accompany the Beginner’s Guide to Aerodynamics and FoilSim for grades 6-8 and to accompany EngineSim for grades 9-12. 


EROS Data Center 


The Earth Resources Observation Systems (EROS) Data Center is a part of the U. S. Geological Survey Organization. The main function of the EROS Data Center is to collect and distribute data from satellites and high altitude aircraft. The EROS Data Center, located in Sioux Falls, SD, will serve as the Internet Service Provider for the Over the Horizon project. 


Rockwell Automation, Inc.


Rockwell Automation, Inc., is Whitney Young Middle School’s corporate sponsor.  Rockwell Automation, Inc., has agreed to supply additional computer equipment to Whitney Young Middle School in conjunction with the AIRNet Project. 


WVIZ-TV 


WVIZ-TV, Cleveland’s Public Television Station and NASA Lewis Research Center have signed a Space Act Agreement that outlines each organization’s responsibilities towards the creation of a NASA Education Channel. (See Section 6).


Training


The NASA LeLTP holds various professional development workshops for teachers. The workshops provide teachers with basic instruction on the use of LeLTP products and suggestions on how to use the products in the classroom. Workshops are delivered via video conferencing, the Learning Technologies Channel and at educational conferences (See Section 6).

2.2
Collaboration with Other LTP Centers

Ames Research Center

In partnership with various NASA LeRC researchers, LeLTP will provide information and Web pages to Aero Design Team Online coordinators in order to represent NASA LeRC more fully as part of the Aero Design Team Online project.

LeLTP will facilitate Franklin D. Roosevelt Middle School’s involvement in the Wright Flyer Online project.

Johnson Space Center & Langley Research Center


LeLTP will facilitate the coordination between the LTP projects at JSC and LaRC and the Embedded Web Technology Project at LeRC. The Embedded Web Technology project utilizes a software package called TEMPEST, which allows for remote control over the Internet. LeLTP will help explore with JSC and LaRC the possibility of using the TEMPEST software within their robotics projects.


Stennis Space Center


LeLTP would like to acquire a mailing list of the schools that are a part of the Mississippi Interactive Video Network in order to send advertisements about the LeLTP’s video conferences. Additionally, LeLTP is interested in learning about the methods and techniques that are taught at SSC’s workshops for educators who use distance learning. 








4.   Deliverables


The following will be the deliverables of the NASA LeLTP for FY99: 

Version 1.0 of EngineSim

EngineSim will be available on the Internet for students’ and teachers’ use across the country. Background information and problem sets will accompany the software code.  EngineSim will be available to teachers to use as a curriculum supplement within their classes. The activities within the package will encourage students to use problem solving skills and prompt discovery based learning.  EngineSim will also be available on CD ROM for distribution at educational conferences.

Problem Sets for the Beginner’s Guide to Aerodynamics and FoilSim for grades 6-8

Problem sets will be available for Middle School Teachers that accompany the Beginner’s Guide to Aerodynamics and FoilSim. These problems will be available via the Internet.

AIRNet Project: Report of Findings


A study of the use of a wireless local area network as a networking solution for schools will be completed.  The network solution study will evaluate new wireless networking solutions and their use within an educational setting. Results of the study will allow schools to make a more informed decision regarding the networking solutions they choose for their schools. The result of the study will be made available on the NASA Lewis LTP Web site, through presentations at educational technologies conferences and through publications.

Over the Horizon Network Prototype Installed

The Over the Horizon Network Prototype will be installed in an educational setting and a data collection system will be in place. 

INMARSAT Satellite Terminal Configured for Remote Internet Access

The INMARSAT Satellite Terminal will be configured for remote Internet access and tested to verify its operation. 

Professional Development Workshops


Workshops that provide training and awareness for teachers on LeLTP products will be conducted on the Learning Technologies Channel, through video conferencing, programs on the NASA Education Channel and presentations at national educational conferences. 

5. 
 Evaluation


EDCATS 


EDCATS will be used to evaluate all of the video conferencing programs.  A method will be devised to identify which program is being reported on.  The short event feedback form will be used to collect the data.  An EDCATS program inventory will be developed for the NASA Education Channel.  Again, a method will be devised to identify which program is being reported on. The short event feedback form will be used to collect the data. When teachers do not have access to the Internet to complete their evaluations on line, a hard copy of the evaluation form will be sent to the teacher’s school.  They will be asked to fill it out and return it to NASA Lewis, where it will be entered online by one of the LTP staff.


Customer Feedback

Customer feedback will be gathered on the EngineSim program.  Information such as ease of use, usefulness as a science supplement, effectiveness in teaching concepts and other feedback will be sought.  The feedback forms will both be in hard copy format, distributed with the software package, and online at the Web site.


An online customer feedback form will be placed on the NASA Lewis LTP Web site. Information on quality of information available, ability to find information, content, presentation of material and other feedback will be sought.


A customer feedback form will be sent to all of the schools that have the capability to receive the NASA Education Channel. Information on how much the channel is viewed, what programs are viewed the most, other content the teachers would like to have broadcast and other feedback will be sought.


Data Collection

The Wireless Local Area Networking solution, installed within Whitney Young Middle School, will be monitored for reliability, bandwidth capability, cost effectiveness and other parameters.  This data will be collected and a report of findings will be compiled. A data collection system for the Over the Horizon Technology Project will be developed and put in place before the start of the ‘99/’00 school year.

6.  Dissemination


Various methods will be used to disseminate the content produced.  

Learning Technologies Channel
The NASA LeLTP will present programs on the Learning Technologies Channel, a collaborative effort of the NASA Learning Technologies Program, lead by NASA Ames Research Center.  The programs will consist of workshops for teachers on FoilSim, EngineSim and the Beginner’s Guide to Aerodynamics (background information on aerodynamics in an electronic format).

Video Conferencing Workshops
The NASA LeRC Learning Technologies Program will use the NASA LeRC Video Conferencing facility to conduct video conferences with schools with compatible video conferencing equipment. A distribution list of over 500 schools was developed in FY98 of schools that have video conferencing equipment in their schools.  This list will be used to advertise the workshops available through video conferencing. The conferences will consist of workshops for teachers on FoilSim, EngineSim, the Beginner’s Guide to Aerodynamics (background information on aerodynamics in an electronic format) and NASA Educational Web sites. LeLTP will work will NASA LeRC OEP to create a joint program description booklet of the programs available to schools with distance learning capabilities. NASA LeRC OEP will be asked to review the evaluation form used to obtain feedback from the video conferencing programs.

NASA Education Channel
The NASA LeRC Learning Technologies Program is partnering with WVIZ-TV, the public broadcasting station in Cleveland, OH, to create a NASA Education Channel. The NASA Education Channel will use one of WVIZ-TV’s Instructional Television Fixed Services Channels to re-broadcast NASA TV and NASA educational content.  Together with other organizations at NASA LeRC, the LeLTP will supply educational content in the form of existing video tapes, tapes of the above video conferences and live presentations. NASA LeLTP will work with NASA LeRC OEP to identify existing content that can be broadcast on the NASA Education Channel.  During the ‘98/’99 school year, the viewers of the NASA Education Channel will be surveyed for their feedback which will be used to determine future planning for the channel. NASA LeRC OEP will be asked to review the survey created. 


Conferences and Papers
The NASA LeLTP staff has submitted presentation proposals at the following educational conferences: Teled Conference, Supercomputing ’98, NSTA, ITEA and NECC. The presentations include delivering hands on workshops or demonstrations of the educational software.  Copies of the software will be distributed at the conferences as well.  Technical papers about the educational software will be prepared and submitted for publishing.  Technical papers on the networking research will also be prepared and submitted for publishing. When NASA LeLTP is solely representing educational projects, at the NASA Lewis Research Center, at conferences, NASA LeLTP will distribute hand out material on projects managed by the NASA Lewis Office of Educational Programs.
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