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Overview of the program

The NASA Glenn Learning Technologies Project (GLTP) consists of two aspects.

They are Educational Technology Applications Development and the Distance Learning Project. 
Educational Technology Applications Development – This effort develops educational applications that utilize computer and communications technology; providing tools to enhance educational experiences.


The educational technology applications, or content, developed by the NASA GLTP, 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. 

Distance Learning Project – This effort uses distance learning technologies to share with students and teachers programs developed by NASA scientists, engineers and educational specialists. The Glenn LTP Distance Learning Project utilizes three distance learning technologies, videoconferencing, TV broadcasts and the Learning Technologies Channel, to provide NASA-related workshops for teachers and students. 


The NASA Glenn LTP incorporates information about NASA's mission in Aeronautics into its Educational Technologies Applications. Information about selected NASA programs is incorporated within Web-based material in order to tie mathematicsematics and science to the "Real World." The programs developed for the Distance Learning Project are based on current NASA Programs. NASA employees describe the project they are working on in addition to introducing relevant mathematics and science concepts. 


Need or problem the program addresses



According to the National Center for Educational Statistics (Educational Outcomes section of "Mini-Digest of Education Statistics 1997"), in 1994 the majority of high school students took only 2 academic credits each of mathematics and science.  And the minority took college preparatory curriculums consisting of 3 academic credits each of mathematics and science.  Additional statistics show that in 1996 only 7 percent of 17-year-old students were proficient in multi-step problem solving and algebra.  In addition, in 1996 only 7 percent of 17-year-old students were proficient in multi-step problem solving and algebra. Clearly these statistics indicate a need for increased interest and proficiency of mathematics and science. 

       

The NASA Glenn Research Center’s Learning Technologies Project is working towards addressing this need by making available educational enhancement products and services that incorporate the excitement of airplanes and flight. If students have an enticement to use mathematics and science skills, they may be more willing to use those skills and thus learn them.   

The NASA GLTP conducted a needs assessment for its videoconferencing project in the spring of 1998. A report on the results of this study is located at http://www.lerc.nasa.gov/WWW/K-12/CoE/Report_on_Glenn_LTP_Distan.htm. The results of this study found that there is a significant need for the establishment of a videoconferencing program. In addition, the NASA GLTP began to offer videoconferencing workshops to students in February of 1999. Within a month, the requests for these videoconferences rose to over one conference day, indicating a need for content providers for videoconferences within the educational community. 

Program goal



The goal of the NASA Glenn Research Center’s Learning Technologies Project (GLTP) is:

       
To make available educational enhancement products and services, that use NASA’s mission in aeronautics as a theme, that are delivered through the use of computing and communications technology and that can be used within mathematics and science classes. 


Technology used and how it helps to achieve the program’s goal


The NASA GLTP creates educational enhancement products in an html format. These products are housed on the GLTP web server and are available to the educational community via the Internet.  Additionally, other educational enhancement products, such as the software simulations, are created in Visual Basic and in Java languages, allowing for users of both PC's and Macintoshes to access the programs. These programs are available on a CD-ROM and also can be downloaded from the GLTP web server via the Internet.   



The NASA GRC Learning Technologies Program uses the NASA GRC videoconferencing facility and the Integrated Design and Analysis Center to conduct videoconferences with schools with compatible video conferencing equipment. NASA's videoconferencing system is compatible with the following video protocols: H.320

(most equipment meets this standard), H.CTX, H.CTXP, CTX, and CTXP. Conferences

can be viewed with PictureTel, VTel, or CLI equipment. The NASA GLTP also uses CUSeeMe desktop conferencing technology for conducting workshops. The NASA GLTP also participates in the NASA Learning Technologies Channel project, managed by the NASA Ames Research Center. The technology use by the LTC includes Internet based Real Media applications and web chats.  


The main this technology is used to achieve GLTP's goal is establishing delivery mechanisms for both the products and services GLTP offers the educational community. 
Content and learning goals (See Appendix A for a matrix that identifies which National Science and Mathematics standards are addressed by the Glenn LTP content.)

Software Simulations

1) FoilSim v1.0 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. In FY00 work will begin on FoilSim v2.0. This version will incorporate the atmosphere of Mars within the software package and other suggestions received during the field testing of FoilSim v1.0.  Planning of lessons and events to correspond with the NASA "Airplane on Mars Mission" will begin this fiscal year. 


2) 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.  During FY00 EngineSim will be field tested and an updated version of EngineSim will be completed. Additionally, a Teacher's Manual for EngineSim will be developed during the fiscal year. 

Web-based educational material

1) Beginner's Guide to Propulsion The Beginner's Guide to Propulsion (BGP) is web-based reference material created in FY99 to provide background information on basic propulsion principals such as thrust and Newton's third law of action and reaction.  The BGP is designed for secondary mathematics and science teachers. The pages were prepared as teaching aids to support EngineSim. In FY00 problem sets that were created during the FY99 summer workshops to accompany the BGP, will be field tested along with the EngineSim program.  Information about NASA's programs in aircraft engine research and reusable launch vehicles will be incorporated into the BGP. 

Teacher Videoconferencing Workshops
1) Introduction to Aerodynamics and FoilSim demonstrates how grades 7-12 mathematics and physics teachers can use basic aerodynamic theories, incorporated into interactive lessons, to enhance classroom instruction. It includes understanding the forces that affect an aircraft. The slides used in the presentation are available at the Beginner’s Guide to Aerodynamics (BGA) (http://www.grc.nasa.gov/WWW/K-12/airplane/index.html). The workshop also introduces the basic classroom uses of FoilSim.


2) Introduction to Propulsion and EngineSim demonstrates how grades 7-12 mathematics and physics teachers can use basic propulsion information, incorporated into interactive lessons, to enhance classroom instruction. It includes understanding the reasons for different types of engines. The slides used in the presentation are available at the Beginner’s Guide to Propulsion (BGP) (http://www.grc.nasa.gov/WWW/K-12/airplane/index.html). The workshop also introduces the basic classroom uses of EngineSim.


3) Using NASA Educational Internet Sites in the Science Classroom shows science teachers of grades 3-8 and 9-12 how to use NASA Internet sites to enhance their curriculum. Online interactive projects and exercises are included, and time is allotted for questions and answers. 

Student Videoconferencing Workshops

1) The Virtual Icing Research Tunnel Tour will consist of pre-tour videoconference presentations on the icing research program conducted at the NASA Glenn Research Center and pre-conference activities for students to complete.  The tour will tie together the pre-conference presentations and the pre-conference activities and will allow students to see first hand where icing research is conducted. The GLTP will work with the Glenn Computer Services Division who will provide mobile videoconferencing capabilities. This mobile videoconferencing system will be used to conference from the Icing Research Center directly with schools across the country.  

2) Aeronautics has been and will remain a key focus in NASA’s research and development into the 21st century. This workshop utilizes a hands-on, minds-on approach to the topic of aeronautics and how technology has influenced our society. History and principles of flight, as well as new advances in aeronautics, are discussed and illustrated. In the workshop, aeronautical maps are used to teach mathematics skills and geography. Participants access NASA Internet resources or watch as the resources are demonstrated, then work as teams to produce effective products.

3) Aircraft Safety and Icing Research In an effort to improve aircraft safety by reducing the number of in-flight icing events, NASA Glenn conducts flight tests using their icing research aircraft. This workshop debriefs the audience on the results from one such program, the NASA/FAA Tailplane Icing Program. The presenter engages the audience in discussions of basic aircraft flight mechanics and the function of the horizontal tailplane, as well as the effect of ice on airfoil (wing or tail) surfaces. A brief video of actual flight footage is shown. The video illustrates the flow at the tailplane with and without an ice shape and provides a view of the pilot's actions/reactions and the horizon.

4) High Speed Flight When people think of supersonic flight, they think "really fast"! This workshop presents the history of flight and how an airplane and its engine "work." Emphasis is on "high speed" flight, including the difference between subsonic (or what everyone knows as today's airplanes) to supersonic and hypersonic flight. The presentation includes a short video called "Super Plane" and a brief history of the United States' supersonic programs, ending with the current High Speed Research Program at NASA Glenn Research Center.

5) History of Humans in Space This presentation traces the human exploration of space beginning with the single orbit flight of Yuri Gagarin in 1961. Problems to be overcome during launch, orbit, space walking, rendezvous docking, and reentry are discussed. American's Mercury, Gemini, Apollo, Skylab, and Space Shuttle programs are described, as well as the Russian Vostok, Voskhod, Soyuz, Salyut, and Mir programs. Current plans for the International Space Station are included. Video clips and scale models of the spacecraft and boosters are used in the presentation to provide a sense of scale.

6) History of Rocketry This presentation focuses on the early history, development, and future of rocket propulsion. The presentation covers rocket propulsion from the development of rocketry in China over 1000 years ago to the future of human exploration of the outer solar system. The verbal presentation is augmented with photo view graphs and model props of space vehicles such as the Space Shuttle. The presentation also includes demonstrations of rocket construction, using small paper rockets launched from soda straws and antacid powered rockets.

7) The Incredible Lever The workshop supports the Simple Machine, history, and mathematicsematics curriculum areas. It includes a discussion and demonstration of the four forces that act upon an aircraft and the concept of mass vs. weight. This is an interactive workshop with the students constructing a paper airplane at the conclusion. A motivational element that requires an addition fifteen minutes can be added.

8) Introduction to EngineSim, Introduction to FoilSim & Topics in Aerodynamics and Propulsion The presentations demonstrate real world applications of mathematics and physics principles as applied to Aerodynamics and Propulsion. They show participants why they "have to learn" graphing, problem-solving using fractions or decimals, scientific notation, trigonometry, rate problems, geometry, algebra, and vectors. Newton's Laws of Motion, forces, moments, center of gravity, and some basic thermodynamics principles of energy, work, and power are also demonstrated.

9) Meet a NASA Employee Involved in Aeronautical Research What is it really like to work on a NASA aeronautics project? Who works on aeronautics projects for NASA? What is their background and how did they become qualified for their jobs? These and other questions are answered during this presentation for students. Selected NASA aeronautical engineers, scientists, and project managers are available for this career exploration session. The Web page address of the presenters will be furnished as workshops are scheduled.

10) Propulsion This hands-on interactive session will step teachers or students through a lab on the basic concepts of propulsion. Newton's Third Law of Motion is presented as the governing physics concept of all propulsion systems. Participants will use balloons, string, and tape measures to conduct an experiment that demonstrates rocket propulsion. The air in the balloon will represent fuel for a rocket propulsion system, and the relationship between volume of fuel and distance will be examined. Participants will create a graph in order to depict this relationship. The aerodynamics propeller will also be described, and a handheld propeller will be used to demonstrate the concept of lift.

11) Tours of NASA Glenn Research Center Facilities The presentations explore research facilities at the NASA Glenn Research Center, including the history of the facility, how the facility works, the research conducted in the facility, and why the research is important. Each presentation consists of a 10-minute videotape about the facility followed by a 20-minute, question-and-answer session with the facility manager.


12) Using NASA Educational Internet Sites in the Science Classroom The Learning Technologies Project Webmaster demonstrates NASA educational Internet sites. Online interactive projects and exercises are included, and time is allotted for questions and answers. One computer with live access to the Internet is required for each two participants, who should have previous experience with a Web browser.

13) Advanced Space Propulsion Concepts The narrated view graph presentation outlines the basic space propulsion system requirements for concepts enabling human exploration of the outer solar system. The rationale for quick trips between planets is discussed, principal engine parameters are identified, and prospective missions are proposed. Propulsion concepts are primarily nuclear fusion based, though matter-antimatter annihilation and similar concepts can be addressed.

14) Human Exploration and Development of Space This workshop allows participants to become aware of the problems to be overcome in putting humans in space. Participants learn about the history of space flight and the significance of the Mercury, Gemini, and Apollo missions. Participants learn what it is like to live in space--the joys, the hardships, and the challenges--and about future missions. Participants are presented with a variety of activities to illustrate various elements of training humans for space.


15) Human Exploration of Mars and the Solar System With the moon landing having been accomplished and robotic planetary exploration under way, it is inevitable that humans will, sooner or later, return to space to set foot on the Moon, Mars, and elsewhere. These accomplishments are technological marvels; they are also filled with human pathos and triumph. The human element in space exploration is often lost in dazzling displays of technology. Mr. Kolecki reminds his audiences that the tasks of space exploration involve 'ordinary' people playing ordinary to extraordinary professional (and personal) roles. He also addresses such fundamental questions as: "Why explore?," "What do we hope to discover?," etc. Many writers, scientists, and poets have eloquently addressed these questions. There may be no final answer, but much can be learned from listening to what they have to tell us.


16) Humans to Mars The narrated view graph/slide/videotape presentation is an overview of NASA's 1987-92 Space Exploration Initiative study, as well as current plans to send humans to the planet Mars. The objectives of the program, mission overview, Earth-Mars transit space propulsion systems (nuclear thermal and nuclear electric), space environment concerns, how people would live on the Martian surface, and initial colonization plans are covered. Current status of the ongoing robotic mission (Global Surveyor) and the role of the NASA Glenn Research Center during this effort are explained.


17) Mission to Planet Earth Taking care of our environment will take on new meaning and relevance to participants as they participate in the NASA Mission to Planet Earth (MTPE) activities. The workshop allows participants to become aware of the factors that control the quality of air we breathe and some of the aspects we have come to understand as weather. Pictures of Earth taken from space illustrate different types of weather, and participants are able to relate this information to their everyday lives. Activities and models explain concepts related to weather and atmospheric pollution, as well as the process by which we transmit weather-related images.

18) Space Communications Office Workshop Series The NASA Glenn Research Center Space Communications Office specializes in telecommunications technology. NASA scientists research and test methods for improving future communications. In fact, as part of its Space Communications Program, NASA researched, designed, built, and launched the Advanced Communications Technology Satellite (ACTS). This satellite tested and proved cutting-edge communications technology that has led to the design and development of numerous commercial satellite communications systems. The integration of the ACTS satellite into an educational program on telecommunications will provide participants the unique opportunity to learn the basics of telecommunications through interaction with a real-world satellite communications system. The Space Communications Office offers a series of instructional presentations that focus on telecommunication concepts, not mathematicsematics or derivations. The series includes the following topics (The workshops are listed in the order in which they are to be presented): 

 
Introduction to Telecommunication Concepts 
 
Two Forms of Electronic Communications 
 
Getting More Users on a Single Telecommunications System 
 
Networks and the Internet 
 
Satellites and their Orbits 
 
Satellite Communications 

19) Cassini Mission to Saturn This narrated slide presentation is an overview of the Cassini mission, an unmanned interplanetary probe of the planet Saturn, which was launched in October 1997. The scientific objectives of the mission, preparations for launch, and an overview of the events that will take place when the spacecraft arrives at the planet are covered. The roles of the NASA Glenn Research Center and the presenter during the mission are discussed. 


20) Exploration of the Solar System The workshop covers the history of space exploration with descriptions of the spacecraft and pictures of the planets taken by the spacecraft. The pictures show the evolution of our understanding of the Solar System.

21) Galileo Mission to Jupiter The narrated view graph presentation is an overview of the recently completed Galileo mission, an unmanned interplanetary probe of the planet Jupiter. The accomplishments of the mission, preparations for launch, current spacecraft status, and an overview of the extended mission at Jupiter are covered. The roles of the NASA Glenn Research Center and the presenter during the mission are discussed.

22) Mars This workshop allows participants to become aware of the conditions that exist on Mars. It also allows participants to demonstrate/work with the scientific method in exobiology as it pertains to Mars.

23) The Moon Exploring the Moon provides participants the chance to become aware of the outcomes of the Apollo program and the processes that come into play to create the surface we see when we view the Moon. Participants are presented with numerous activities to explain geological processes that shaped the Moon’s surface. 

24) Number Perspectives Mathematicsematics may be thought of as a language. Just as we learn to speak and to relate words, phrases, sentences, etc., to the objects and events of daily life, we can learn to think similarly about and apply mathematicsematics. Mr. Kolecki discusses a variety of topics that include interpreting the numbers of modern physics and astronomy, applying mathematicsematics to a variety of everyday experiences, and understanding the symbols and equations of mathematicsematics and physics as we understand words and sentences.


25) Space Questions The workshop is an open question-and-answer session on space that revolves completely around questions from the student audience. Canned questions are used, if needed, to stimulate audience questions.

26) Space Science The Space Science workshop allows participants to become aware of the exciting discoveries made through space exploration and research. Teams develop products in hands-on, minds-on activities related to Space Science. When possible, participants use the Internet to access NASA’s online resources related to Space Science or they watch demonstrations on how to access NASA’s Internet resources.

27) Travel to Distant Stars Have you ever wondered when we will be able to travel to distant stars as easily as in science fiction stories? NASA Glenn' Marc Millis, the leader of the new NASA Breakthrough Propulsion Physics (BPP) Program, discusses the prospects for achieving the propulsion breakthroughs that would enable such far-future visions of interstellar travel.

28) The World of Robots The presentation describes different types of robots and includes four working samples. The fields discussed are humanoid robots, industrial robots, telerobotics, and autonomous robots. The tele-robot is driven by radio control and has a camera that transmits a video picture to any TV. This robot has a pair of electric squirt guns, which are demonstrated. The autonomous robot uses infrared light to detect and avoid obstacles while walking. There is also a small robot that the audience can move by clapping their hands. The presentation may also include a short video on robot competitions.


Program design (structure and components) 

Software Simulations


The Glenn LTP software simulations are created by a team of NASA employees, contractors and summer interns. Requirements for new versions of the software are gathered through feedback from the field testing of previous software packages, through needs assessments, at meetings with the end user (teachers and students) and NASA engineers. Members of the NASA GRC Office of Educational Programs (OEP), who possess expertise with the National mathematics and science standards, are consulted regarding the standards. These requirements are incorporated into the design and development of the software code. Several internal review meetings occur throughout design and development to assess technical progress. Review meetings are also held with teachers to access usability. Review meetings are also held with the NASA GRC OEP for review of allignment with the standards. 


Once the development of the code is complete, initial testing is conducted by teachers and students who provide feedback on glitches, usability, and other aspects.  Students participating in the Explorers Scouts, a GRC OEP sponsored program, are sometimes asked to perform this testing.  Once a revision based on the initial testing is complete, a beta test is completed to further refine and debug the program. When the revision based on beta testing is complete, the code is sent to teachers who have agreed to participate in field testing. During field testing, teachers use the software program and relevant reference material within their classrooms with their students. Further feedback is collected during field testing, which is documented into a field testing report. The feedback is analyzed to determine what, if any, immediate changes should be made to the software package. OEP will be asked to review the evaluation feedback form created for collecting feedback and OEP will be asked to identify schools that would be good candidates for field testing the software.

Web-based educational material


Web-based educational material is created by a team of NASA employees, contractors, summer interns, K-12 in-service teachers, K-12 pre-service teachers and college professors.  Reference material on scientific concepts, designed to accompany the software simulations, is created by NASA engineers. The material is internally reviewed for technical and grammatical accuracy. Problem sets are created to provide teachers with ready-made problems for their students to solve using the software simulations or the reference material. These problem sets are created either by pre-service teachers during pre-service workshops within a college educational department class or by in-service teachers during summer workshops, hosted by the GLTP. The problem sets are reviewed internally for technical accuracy, grammatical correctness, and by the GRC OEP for allignment with the National science and mathematics standards. These problem sets are then field tested by teachers with their students. The feedback collected is documented into a field testing report. The feedback is analyzed to determine what if any, immediate changes should be made to the problem sets. OEP will be asked to review the evaluation feedback form created for collecting feedback and OEP will be asked to identify schools that would be good candidates for field testing the software.

Videoconferencing Workshops


Videoconferencing workshops are coordinated by a NASA contractor and are presented by NASA employees and contractors. A schedule of teacher workshops and registration information is posted on the NASA GLTP web site at http://www.lerc.nasa.gov/WWW/K-12/CoE/Coemain.html. Videoconferences are conducted from the NASA GRC videoconferencing facility or from the GRC Integrated Design and Analysis Center (See the section Technology Used for information on the type of videoconferencing equipment that is compatible.)


Guidelines for participation in student videoconference workshops and registration information are also located at http://www.lerc.nasa.gov/WWW/K-12/CoE/Coemain.html. These videoconferences are also conducted from the NASA GRC videoconferencing facility or from the GRC Integrated Design and Analysis Center (See the section Technology Used for information on the type of videoconferencing equipment that is compatible.) For many of the student videoconference workshops, preliminary information is sent to the teachers of the students who will be receiving the videoconference. The information consists of pre-activities for the students to do or Web-pages and other information for the students to read and become familiar with prior to the workshop.  In addition, during FY00, the NASA Glenn OEP will select existing NASA educational material that can be used as pre-conference activities.

Practice sessions are held for the presenters with members of the GLTP, the GRC OEP, and teachers and coordinators for K-12 distance learning associations. The presenters present all or part of their presentation, and the above persons provide feedback and helpful hints for the presenter. The presenter is then able to incorporate these suggestions prior to their presentation to the students.  Additionally, a list of guidelines for videoconference presenters is located at: http://www.lerc.nasa.gov/WWW/K-12/CoE/Guidelines.html.

Evaluations of the presentations are collected through EDCATS. NASA GRC OEP will be asked to review the evaluation form used to obtain feedback from the videoconferencing programs. Feedback from EDCATS is also provided to the presenters in order to promote continuous improvement of the presentations. A summary of feedback collected on the GLTP videoconference project is available through the EDCATS reporting tools. 

NASA Education Channel

The NASA GRC Learning Technologies Program has partnered with WVIZ-TV, the public broadcasting station in Cleveland, OH, to create a NASA Education Channel. The NASA Education Channel uses one of WVIZ-TV’s Instructional Television Fixed Services Channels to broadcast NASA TV and NASA educational content.  Together with other organizations at NASA GRC, the GLTP will supply educational content in the form of one or more of the above videoconferences. 

Learning Technologies Channel


The NASA GLTP will encode one or more of the above videoconferences and present the 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 streaming an encoded videotape of a videoconference at a scheduled time, with the videoconference presenter in the web chat room, available for answering questions.


In addition to the above mentioned implementation and partnerships, the following summarizes the partnerships and collaborations the GLTP is a part of:

Integration with NASA GRC Office of Educational Programs (Center Education Office)


The NASA GRC Office of Educational Programs (OEP) will be asked to provide national standards expertise during the creation of the GLTP 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 EDCATS evaluation feedback form created for the products.  Students participating in the Explorer Scouts, an OEP sponsored program, will be asked to test GLTP software products. OEP will be asked to identify schools that would be good candidates for field testing educational material. OEP will be asked to identify existing NASA activities to accompany the distance learning workshops and to assist with the distance learning practice sessions. The GLTP will provide in service training for GRC OEP staff, the ERC coordinator and Glenn Aerospace Education Specialists on GLTP products at an OEP coordinated in-service training session. GLTP will participate in two Glenn OEP sponsored events, a workshop at NASA on the North Eastern Ohio Educators Association (NEOEA) Day and the NASA booth at the NSTA Midwestern Area Convention. GLTP will provide two training sessions on GLTP products during OEP's workshops on NEOEA Day and will provide, at a minimum, literature and disks to hand out at the NSTA Midwestern Area Convention.  

High Leverage Partners


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


Akron University


The Department of Education at Akron University, in Akron, Ohio, and NASA GLTP have in the past partnered to work with pre-service teachers within the department's educational methods class. As a part of the class, GLTP team members provided information about creating Web-pages, information about NASA research and NASA GLTP software programs and web-based reference material. Then as a class assignment, students created problem sets to accompany the software and reference material. Similar arrangements will be explored for future classes. 


Baldwin-Wallace College


Representatives of the Baldwin-Wallace College, in Berea, Ohio, have expressed interest in exploring the possibility of collaboration between Baldwin-Wallace College and the NASA Glenn LTP regarding the GLTP videoconferencing project.


WVIZ-TV 


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

Collaboration with Other LTP Centers

             Learning Technologies Project Office

INMARSAT Satellite Terminal Project

In FY99 GLTP purchased an INMARSAT portable Satellite terminal and constructed a setup to allow for remote Internet access at 64kbs speeds. The equipment needed to make the connection consists of a laptop computer, a 2514 Cisco Router at the remote location, the INMARSAT portable terminal, and a 4500 Cisco router at the NASA Glenn Research Center. 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 Glenn Research Center.   

All of the equipment was purchased in FY98. In FY99 NASA GLTP tested the equipment and configured the equipment for the setup described above. In FY00 NASA GRC will continue to serve as the Internet service provider when the remote terminal and/or the NASA GRC ISDN network is used for various NASA educational sponsored events.

Digital Audio Test Bed 
            The GLTP will continue to support the Digital Audio Test Bed project, led by the Learning Technologies Project Office.  During FY98, GLTP installed a real media server and has been helping with the dissemination of real media broadcast over the Learning Technologies Channel during FY99. GLTP will participate in the Operations Readiness Review during FY00.

Ames Research Center

Aero Design Team Online

In partnership with various NASA GRC researchers, GLTP will provide biographies of the NASA GRC researchers and will schedule the researchers' participation in Web chats for the Aero Design Team Online Project.  

Learning Technologies Channel

The NASA Glenn LTP will supply at least one encoded video file for the Learning Technologies Channel. In addition, a web chat with the presenter of the video will be arranged.

Jet Propulsion Laboratory

Technology and Science Applications Classroom

The NASA Glenn LTP will assist JPL LTP with the creation of an aeronautics station within their Technology and Science Applications Classroom.


Langley Research Center


CONNECT 


The NASA Glenn LTP will offer assistance to the NASA Langley LTP, as needed, if they incorporate the use of FoilSim into a CONNECT Program. 

Assessment used to determine the program’s effectiveness

EDCATS 


EDCATS will be used to evaluate all of the videoconferencing programs and programs aired on the NASA Education Channel. 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 Glenn, where it will be entered online by one of the GLTP staff.


Customer Feedback


Customer feedback will be gathered on the software simulation programs and the web-based educational material.  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 through EDCATS. In addition, e-mail testimonials are collected from the end users of the GLTP products and services. 


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


Within EngineSim, a feature is available that tracks the student's responses to the problems within the program which can be made available to the teacher in the form of a report. The teacher can easily see from the student's responses the areas in which the student is having difficulty. During field testing, a select group of teachers will be asked to collect reports of their student's answers while working with EngineSim, to include in their feedback. In addition, select teachers who are field testing EngineSim, will be asked to assign their students to write a paragraph summarizing "what they have learned while using EngineSim." Extra credit or some other type of incentive will be given for this assignment. These paragraphs will also be included in the feedback received during field testing.    


Metrics


Metrics are collected on the NASA GLTP. The metrics collected are those that are specified as required and optional within the NASA LTP Level II Project Plan. The metrics will be analyzed and the future direction of the program will be based on a combination of the analysis and the other assessments described above. 

Training


In order to ensure teachers are able to use the educational enhancement products correctly and effectively, the NASA GLTP holds workshops for teachers that introduce the software program and/or the web-based material designed to support the software. The workshops provide teachers with basic instruction on the use of GLTP products and suggestions on how to use the products in the classroom. Workshops are delivered via videoconferencing and at educational conferences.

Milestone Timeline

FY00
10/31
11/30
12/31
1/31
2/28
3/31
4/30
5/31
6/30
7/31
8/31
9/30

Foil Sim













       Software requirements of FoilSim v2.0 identified

 
x




 





       Design of FoilSim v2.0 complete







x





       Development of FoilSim v2.0 begins








x




       FoilSim v2.0 Beta Version 50% complete











x

Engine Sim













      EngineSim and Problem Sets Field Tested
 





x






      Field testing results incorporated into EnginSim




 






x

Video Conferencing Workshops













       Videoconfernces Presented
x
x
x
x
x
x







       Tour conducted from Icing Research Tunnel
 
 
  
 


x






Learning Technologies Channel













       Rebroadcast of the Icing Research Tunnel Tour






x






Conferences and Papers













      Paper completed on Educational Technology Applications











x
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Deliverables


The following are the deliverables of the NASA GLTP for FY00: 

Beta Version of FoilSim v2.0


The software requirements and the design of FoilSim v2.0 will be completed. The beta version of FoilSim v2.0 will be 50% complete at the end of the fiscal year. Completion of the beta version will occur in FY01.  FoilSim v2.0 will contain a Mars atmosphere and will incorporate suggestions obtained from the field testing of FoilSim v1.0. 

Updated Version of EngineSim

A teacher's manual for EngineSim will be complete. EngineSim, the teacher's manual, the Beginner's Guide to Propulsion (BGP) and problem sets created to accompany the BGP will be field tested and the results will be summarized in a report. An updated version of EngineSim will be available by 9/30/00.

Videoconferences

A combination of seven teacher or student videoconferences will be conducted during FY00. The videoconferences conducted will be chosen from the list in the Content and learning goals section. 


Virtual Icing Research Tunnel Tour


One of the seven videoconferences will be conducted from the Icing Research Tunnel at NASA GRC. A pre-videoconference will take place with an Icing researcher and pre-conference activities will be available to students participating in the conference. This conference will be encoded and streamed over the LTC. 

Conferences 

The NASA GLTP staff will attend three major educational conferences in FY00 in order to provide information and training on GLTP products.  

Papers


Two technical papers about the educational software and the distance learning program will be prepared and submitted for publishing. Where publishing agreements allow, the papers will be also posted on the GLTP Web site.

Budget: 
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Labor (FTE)

Month
Oct
Nov
Dec
Jan
Feb
Mar
May
Jun
Jul
Aug
Sep

CS FTE
2
2
2
2
2
2
2
2
2
2
2

SSC FTE
2
2
2
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Appendix A
EngineSim National Mathematics and Science Standards
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Beginner's Guide to Propulsion (BGP) Problem Sets


The first page of each of the teacher versions of the BGP Problem Sets contain information about which Mathematics, Science and Technology Standards the problem sets meet. This first page also contains the objective of the lesson and assessment and evaluation information. Following is an example from the "Boyles Law" Problem Set. There are 23 other problem sets located on the Web site. An index of the problem sets is at http://www.lerc.nasa.gov/WWW/K-12/BGP/BGPindex.html 


Beginner's Guide to Propulsion

Boyle's Law
Subject Area: Chemistry, Physics, Integrated Science, Algebra I

Grade Level: 10-12

National Standards:

Science 

Unifying Concepts and Processes - Systems, order, and organization.

Physical Science - Properties of matter.

Science and Technology - Understandings about science and technology.

History and Nature of Science - Nature of scientific knowledge.

Mathematicsematics

Mathematicsematics as Problem Solving - Use problem-solving approaches to investigate and understand mathematicsematical content.

Technology

Technology Research Tools - Select and apply technology tools for research, information analysis, problem-solving, and decision-making in content learning. 

Technology Problem-Solving and Decision-Making Tools - Routinely and efficiently use on-line information resources to meet needs for collaboration, research, publications, communications, and productivity.

Objective:

After reading the Web page Boyle's Law and using the Animated Gas Lab, you should understand the inverse relationship between the pressure and volume of a gas. 

The Beginner's Guide to Propulsion is a Web site of information prepared at NASA Glenn Research Center to help you better understand aircraft engine propulsion. Click Beginner's Guide Index to access the list of slides. Open the slide called Boyle's Law (with text) and read the explanation. Next open the Animated Gas Lab Web page and use it to complete the activity.

Assessment:

You, or you and your partner(s), will be evaluated on the accuracy or feasibility of your answers.

Evaluation:

You will demonstrate the ability to use information found on the World Wide Web and apply what you have learned about Boyle's Law to describe pressure-volume relationships found in gases.

Submitted by: Sheri Zakarowsky, Richmond Heights High School, Richmond Heights, Ohio 


Student Videoconferencing Workshops

Standards Met by Presentations

National Mathematics Curriculum and Science Content Standards for Grades K-4
1. Mathematicsematics as Problem Solving
2.  Mathematicsematics as Communication
3. Mathematicsematics as Reasoning
4. Mathematicsematical Connections
5. Number and Number Relationships
6. Number Systems and Number Theory
7. Computation and Estimation
8. Patterns and Functions
9. Algebra
10. Statistics
11. Probability
12. Geometry
13. Measurement
A. Science as Inquiry
B. Physical Science
C. Life Science
D. Earth and Space Science
E. Science and Technology
F. Science in Personal and Social Perspectives
G. History and Nature of Science
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National Mathematics Curriculum and Science Content Standards for Grades 5-8
1. Mathematicsematics as Problem Solving
2.  Mathematicsematics as Communication
3. Mathematicsematics as Reasoning
4. Mathematicsematical Connections
5. Number and Number Relationships
6. Number Systems and Number Theory
7. Computation and Estimation
8. Patterns and Functions
9. Algebra
10. Statistics
11. Probability
12. Geometry
13. Measurement
A. Science as Inquiry
B. Physical Science
C. Life Science
D. Earth and Space Science
E. Science and Technology
F. Science in Personal and Social Perspectives
G. History and Nature of Science
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National Mathematics Curriculum and Science Content Standards for Grades 9-12
1. Mathematicsematics as Problem Solving
2.  Mathematicsematics as Communication
3. Mathematicsematics as Reasoning
4. Mathematicsematical Connections
5. Number and Number Relationships
6. Number Systems and Number Theory
7. Computation and Estimation
8. Patterns and Functions
9. Algebra
10. Statistics
11. Probability
12. Geometry
13. Measurement
A. Science as Inquiry
B. Physical Science
C. Life Science
D. Earth and Space Science
E. Science and Technology
F. Science in Personal and Social Perspectives
G. History and Nature of Science
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FoilSim National Mathematics and Science Standards

[image: image3.png]snpnis.
1SN - 1L BIDUSIS
snnoo 10 sBuLIEpUn
FrIgaaen - £L DIDURIS
sonpusuE

S350 71 DIDURIS
AoB01d - L1 piepuSis
SaustEIS - 01 prEpLEIS
AupUouoBL - § PIEpUEIS
Supadsaq AR U
WO A3 - 7 DIEDUSIS.
Supasiaq RIS
WO AnBw036) - £ DIDUEIS
suogaun - g paspuEs
BIgEBly -5 pIEpUElS
suopauy

TSN - DISDUEIS
Bunoseay

S8 SOuPAEN - £ BIDUSIS
[

S5 SOuPAEN - 7 BIDUSIS
Bunos wapos

S8 SouPAEN - | BIEDUSIS

National Math
Curriculum
Standards for
Grades 9-12

AirfollLessans

Factors That Affect Litt
How LiftChanges:
Flow Field Detals
The Lit Coefficent

BaseballLessons

Basebal Speed

Pressure and The Curvebal

The Screwhall

Baseball and Afitude




_1018948182.xls
Sheet1

		Labor (SSC)

		Support Service Contractors

		Distance learning task		77,000

		Web site development task		75,000

		K-12 Assistant		18,000

		Summer Internships		18,000

		Sub Total		188,000

		Travel

		SSC		8,000

		CS				5,000

		Sub Total		8,000		5,000

		Equipment

		Sub Total		0

		Operating Accounts

		2000 Organization		12,000

		5000 Organization		12,000

		Sub Total		24,000

		Total		220,000		5,000
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		National Math Curriculum Standards for Grades 6-12		Standard 1 - Mathematics as Problem Solving		Standard 2 - Mathematics as Communication		Standard 3 - Mathematics as Reasoning		Standard 4 - Mathematical Connections		Standard 5 - Algebra		Standard 6 - Functions		Standard 7 - Geometry from a Synthetic Perspective		Standard 8 - Geometry from an Algebraic Perspective		Standard 9 - Trigonometry		Standard 10 - Statistics		Standard 11 - Probability		Standard 12 - Discrete Mathematics		Standard 13 - Conceptual Underpinnings of Calculus		Standard 14 - Mathematical Structure

		Rate Problems
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		Force Problems
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		Distance Given the Flight Time		x				x		x		x		x						x						x		x		x

		Distance Traveled to a Given Velocity		x				x		x		x		x						x						x		x		x

		Flight Time Given the Distance		x				x		x		x		x						x						x		x		x

		Flight Time to  Achieve a Given Velocity		x				x		x		x		x						x						x		x		x

		Velocity at a Given Point		x				x		x		x		x						x						x		x		x

		Velocity Given the Flight Time		x				x		x		x		x						x						x		x		x

		Weight and Mass		x				x		x		x		x						x						x		x		x

		Engine Problems

		Range Problems with Altitude		x				x		x		x		x						x						x		x		x

		Targeted Range Problems		x				x		x		x		x						x						x		x		x

		Wind Tunnel Test Mode		x				x		x		x		x						x						x		x		x

		Engine Design Mode		x				x		x		x		x						x						x		x		x
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		NATIONAL MATH CURRICULUM STANDARDS FOR GRADES 5-8		Standard 1 - Mathematics as Problem Solving		Standard 2 - Mathematics as Communication		Standard 3 - Mathematics as Reasoning		Standard 4 - Mathematical Connections		Standard 5 - Number and Number Relationships		Standard 6 - Number Systems and Number Theory		Standard 7 - Computation and Estimation		Standard 8 - Patterns and Functions		Standard 9 - Algebra		Standard 10 - Statistics		Standard 11 - Probability		Standard 12 - Geometry		Standard 13 - Measurement

		Module 1

		Part 1: Measuring Basic Distance and Advanced Distances		x		x		x		x										x						x		x

		Part 2:  Cycle of a Thunderstorm, Measuring Temperatures, Weather

		Instruments, and Severe Weather Conditions		x		x		x		x										x								x

		Part 3:  Ozone Layer and Greenhouse Gases						x												x		x

		Module 2

		Part 1:  Comparing Distances and Distance Formula		x																x

		Part 2:  Principles of Flight, Airplane Parts, Take Off and Landing, and

		Navigating a Plane

		Part 3:  Balance of an Aircraft, Fuel and Payload Weight, and Lift Coefficient		x				x												x								x

		Part 4:  Windshears and Mocrobursts, How Icing is Formed, Wind Tunnel,

		and Response to Icing Clouds						x		x

		Module 3

		Part 1:  Comparing Distances 2 and Understanding Diversity		x						x						x				x						x		x

		Part 2:  Mapping Locations, Plane Selections, Flight Instruments, and

		Plotting a Course		x		x		x		x		x								x		x				x

		Module 4

		Part 1:  Converting Measurements, Communication Links, and Satellite

		Interference (Level 2)		x		x		x												x		x				x		x

		Part 2:  Using Telescopes and Meteors, Asteroids, and Comets

		Part 3:  Measuring Distances in the Solar System and Site Selection		x		x		x		x										x		x				x		x

		Module 5

		Part 1:  Comparing Rates of Distance and Building a Self-Contained Colony

		Part 2:  Parts of a Space Shuttle, Shuttle Launch & Return, and Launch to

		Mars
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