
Request for Proposals to develop “LunarSim”, an educational simulation that engages students in the construction and exploration of a lunar base.
NASA Glenn Research Center’s Educational Programs Office (EPO)
 seeks proposals for the development of an immersive and interactive educational simulation that engages students in the design and exploration of a lunar base. This simulation will be deployed via DVD and the web and will target middle school students. It will be made available to museums, schools, and private homes. This simulation will serve the following purposes  
1. The simulation captures student’s attention and engages them in a fun, creative, and challenging activity to design and explore a lunar base. 

2. The simulation helps students discover the engineering challenges involved in designing and exploring a lunar base.

3. The simulation inspires students to excel in Science, Engineering, Technology, and Mathematics (STEM) coursework in school and encourages them to pursue careers in STEM disciplines. 

The U.S. Space Exploration Policy (Formerly the Vision for Space Exploration) calls for a program of exploration that will continue for decades, requiring the dedication and ingenuity not only of scientists and engineers of today, but of generations to come. The simulation developed through this RFP will help inspire, and educate future explorers who will continue the journey to the Moon, Mars, and beyond.   

The LunaSim program shall have the following capabilities: 

Project Requirements - Core Features

· Introduction: Prior to designing/building a lunar base, students will be presented with an engaging video (in an industry-standard video format) showing Lunar Lander separation from the Crew Exploration Vehicle (CEV) and then descent and landing on the lunar surface where the base will be constructed. (NASA will provide this lander separation/descent/landing animation video). The program shall be designed so that NASA will have the ability to exchange this video with another. 
· Design Challenge: Students will design a lunar base using a default set of lunar surface elements as well as lunar surface elements that NASA subject matter experts and teachers can add themselves (See “customization” later in this document). Students will be required to consider the various costs and benefits when deciding what elements to drag and drop onto the workspace and where to place them when designing their lunar base. Some examples of costs (familiar to our target audience) include cost (in dollars), electricity, and oxygen among others. Some examples of benefits (familiar to our target audience) include productivity, food output, and overall health among others. The design challenge will require students to think like an engineer. 
· Exploration Challenge: Students will explore the lunar base they constructed in the first-person perspective either on-foot or while driving a pressurized rover. As students pass nearby each Lunar Surface element, provide an explanation of what it is and how it is used. 
· Feedback: Provide frequent feedback during the Lunar Base design and Lunar Base Exploration phases of the simulation. Additionally, provide the ability to print a certificate showing their completed lunar base design, their basic statistics, and a congratulatory note as well as the date and their name. Their name could be entered using the keyboard,. mouse, or skipped. 
· Customization (For NASA subject matter experts and teachers only): Provide the ability for NASA subject matter experts and teachers to customize the simulation for a wide variety of features, computers, and a wide variety of student abilities. Additionally, enable NASA subject matter experts and teachers to add/delete 3D surface elements and animations in the default collection included in the basic install to give students different elements to work with. Note: lunar surface elements will be created using industry standard modeling/animation software such as Maya, 3D studio, Lightwave 3D, etc and then imported (using an industry-standard 3D format) into the LunarSim software. Offerors shall demonstrate that they have the ability to upgrade this simulation in the future
Additional requirements
· Engaging and Compelling Scenario: The Simulation should be fun and engaging so users are drawn to it and it captures and holds their attention. While EPO seeks to employ LunarSim for STEM education enhancement, it is recognized that any simulation that is not compelling and engaging will not be successful as a learning tool. 
· Commitment – Offerors must demonstrate a commitment to developing an Immersive and Interactive Educational Simulation (LunarSim) with an outstanding user experience. 
· Accurate and Realistic Scenario: The Simulation must be based upon NASA’s current plans for returning to the Moon following the US Space Exploration Policy. Everything in the simulation should be realistic and based upon current plans for returning to the moon. The simulation should not convey incorrect science or math concepts. Additionally, realistic physics should be used when simulating motion to provide an accurate experience.
· Scientific Challenges: Create real NASA engineering and science challenges that encourage students to think like engineers. The challenges should target middle school students in grades 6-8 and be aligned to the National Math and Science Standards. The simulation should encourage the students to think of themselves as an “engineer” as they design their Lunar base and then as an “astronaut” as they walk (or drive) around the base they just designed. Educational Activities need to be an integral part of the simulation. 
· Goal-Based: The simulation must have some attainable goals for the student to work towards. 
· Special Effects: Special video/graphics and sound effects should be used when possible to enhance the student’s experience. 

· Graphical User Interface (GUI) appearance: LunarSim’s GUI should have a youthful appearance, be user-friendly, and be professionally designed. 
· Feedback: The simulation should provide frequent feedback both during and after the simulation to let the student know how they are doing and if they’re accomplishing their goals. 
· Modularity – Develop the software to be modular to allow for future expansion, changes (by NASA) in the mission scenario, and enhancements. 

· Metrics - Provide the ability for NASA and other educational institutions to assess the educational impact resulting from usage of LunarSim by each student. Store the results in a separate text file. An integral part of evaluation of learning will be embedded assessments where completion of tasks and tracking of progress/success is used as a measure of learning and understanding.

· Target Computer & Operating System – Windows and MAC

LunarSim must be capable of running on a PC (XP and Vista) and Macintosh (Universal Power-PC and Intel-based) computer. LunarSim must be capable of supporting the latest graphics boards and video resolutions including high-definition. The graphics capability must also be customizable to enable lower-end graphics systems to be used as well.  
The computers available to students at most schools are equipped with low-end graphics capability. Offerors will need to develop a way to support computers that have integrated graphics hardware and onboard graphics memories of under 128 MB.
  One thought would be to enable the user to select from low end 3D and high end 3D and then tailor LunarSim to function correctly and provide the best user experience that the graphics hardware is capable of based upon the users selection. 
· Target Audience  – Middle School Students

The target audience for LunarSim is middle school students in grades 6 – 8. 
· Target Usage – Informal Education Centers, Schools, and private homes

LunarSim will support three types of users – informal education centers (museums, science centers, etc …), schools, and private homes.

Museum usage: In order to enable usage of LunarSim in informal education centers, and some schools, we require a special set of features listed below … 

1) The simulation must have a simple, intuitive menu structure and operating procedure to enable guests to use it without an attendant in a museum setting. 

2) A method must be devised to prevent any action that would enable guests to modify the settings of either the simulation or computer, or to exit the simulation when used in a museum or school. 
3) The joystick and mouse (with their respective buttons) are the only acceptable control devices that are used by students in a museum setting. The keyboard is locked away or disconnected and is only used by an attendant to lock/unlock the settings as explained previously. The keyboard can/should be used to access less critical commands and enhancements for users at home. 

4) The simulation must provide a method to count the number of separate users that use the simulation each time it is run. This information should be stored in an industry standard text file format and include each count along with the date and time. 
5) Simple on-screen instructions and/or mission training must be provided. 

6) The simulation must be capable of being adjusted to run a mission from a few minutes to unlimited time. 
7) Provide the ability for the simulation to go into “Demo” or “Attract” mode where it will continually play a video over and over again to demo the software for passers-by and attract them to the simulation so they want to try it. Provide the user with the ability to exchange this video with another. 

School Usage: One of the primary users of LunarSim will be middle school (Grade 6-8) classrooms at schools across the country. In order for LunarSim to be useful to schools, LunarSim must incorporate a variety of STEM learning opportunities that can be traced back to the National Math and Science Standards for middle school students. Some STEM-learning activities must be incorporated into the software, and other activities could be accomplished outside of the software (for instance, a lesson plan could be developed based on some activity performed while using LunarSim, or some activity could lead to an engaging class discussion). Offerors are encouraged to collaborate with educators trained at developing middle school curriculum.  
· Lunar Surface Modeling

We require the lunar surface to be modeled using a good balance of realism, and file size. However, to bring the size of the dataset down to a reasonable size and assure it is of excellent visual realism, only a subset of the full terrain (The terrain area most likely to support an actual lunar base in the future) will be required. The final simulation must fit on a single 4.7 GB DVD. The actual area to be modeled will be determined jointly by NASA and the developer. 

· 3D models/animations

For the purpose of this RFP, 3D surface elements refers to static 3D geometry that can be used to build the Lunar Base (for instance, a habitat module) and 3D animation refers to an animated 3D object that can be used to design the Lunar Base (for instance, a lunar rock drilling rig). NASA will aid the developer in locating/obtaining/creating 3D geometry and animations used in the default distribution of LunarSim.  NASA will provide the lander separation/descent/landing animation. 

DELIVERABLES: 
· Software delivery method
LunarSim Shall be delivered via web download and on a single 4.7 GB DVD. The limit of 4.7 GB is also imposed to enable a more manageable web download. 
· LunarSim Final Deliverable Beta Testing

The successful Contractor shall give NASA 3 months to beta test the software and must build-in some time before final delivery to make changes based upon the beta testing results. 
· Communications with NASA throughout development – The Contractor shall provide bi-weekly progress reports to NASA throughout development; and shall provide NASA with the opportunity to review and approve the major components of the simulation including GUI screens, and functionality. 

· Documentation requirements

Provide on-screen documentation integrated into the LunarSim software. In addition, provide any documentation necessary on customizing the simulation and adding Lunar Surface elements and animations. 
· LunarSim Distribution Rights

It is planned for LunarSim to be made available to an unlimited number of users for an unlimited number of years. Offerors must assure that NASA does not incur any additional fees beyond the initial development costs (Other than media reproduction fees) to distribute the software to an unlimited number of users for an unlimited time duration. In addition users who download or obtain LunarSim any other way must also not incur any fees in order to fully operate the software. The usage of run-time licenses of any kind is strictly prohibited. Development using an open-source software 3D development environment is permitted and encouraged. 

Optional Features/Educational activities
EPO encourages offerors to consider the requirements presented herein as a minimum set of criteria rather than as limitations. Offerors shall provide additional features, original creativity, and additional educational activities beyond the requirements stated in this RFP.  
References: Offerors may find the following books and documents very helpful 

Books: 

1. “Lunar Base Handbook” by Peter Eckart (ISBN: 0-07-329444-5)
2. “Project Constellation: Moon, Mars, and Beyond” by Tim McElyea (ISBN: 1-894959-32-9)
NASA Education Documents: 

1. NASA eEducation Roadmap: Research Challenges in the Design of Persistent Immersive Synthetic Environments for Education and Training

(http://learners.gsfc.nasa.gov/NLT/road.html)

Note: Although this document is largely about designing a Massively Multiplayer Online Game (MMO Game), many of the concepts discussed can also be applied to a simulation such as LunarSim. 

2. NASA Education Strategic Coordination Framework: A Portfolio Approach

(http://www.nasa.gov/pdf/189101main_Education_Framework.pdf)
Evaluation Criteria
Selection and award will be made to that offeror whose offer will be most advantageous to the Government, with consideration given to the factors of proposed technical merit, price, and past performance. Other critical requirements: 

1. Management Ability 
· Offerors shall have an established business engaged in the management of visual interactive and immersive simulation development.  
· Offerors shall address their approach, methodology, and overall plan for accomplishing the project requirements stated in this RFP.  
· Offerors shall demonstrate the ability to schedule and meet realistic milestones
2. Technical Plan 
· Offerors shall implement the project requirements stated in this RFP.  
· Offerors shall demonstrate the extent to which LunarSim provides a compelling and engaging user experience. 
3. STEM-Based education integration 
· Offerors shall demonstrate an appreciation and understanding of developing educational software simulations. 
· Offerors shall demonstrate the extent to which age-appropriate STEM-learning opportunities that are aligned to the National Math and Science Standards are integrated into LunarSim.  
4. Past Performance  
· Offerors shall demonstrate that during the past three years they have provided interactive and immersive simulation development services that are similar to the services described within this solicitation.  
Submission Requirements: 

All proposals must include 
1. Company profile

- Company name, location of office, number of employees

- Name/telephone number of company’s point of contact for contract resulting from this RFP

- Company background/history and why company is qualified to provide the services described in this RFP

- Resumes for key staff to be responsible for performance of any contract resulting form this RFP

2. Project Plan describing the proposed simulation design and development – be sure to address all project requirements stated in this RFP. 

3. How the offeror will support the integration of educational content into the simulation.

4. How the offeror will make the simulation engaging and compelling.
5. Project timeline and milestones

6. Itemized Budget Proposal

Submittals should be limited to no more than 20 pages, double-spaced, 1" margins using Times New Roman 12-point type not counting the "Budget Proposal" Submission must be submitted via email in Adobe PDF format. Late submissions will not be considered under any circumstances. NASA will use submissions only for evaluation purposes under this announcement. All proprietary information must be clearly marked in the proposals.
This request is not to be construed as a commitment by NASA, nor will NASA pay for

the information solicited. 
� The NASA Glenn Educational programs Office develops educational products and programs that support the following three outcomes – 1) Contribute to the development of the STEM workforce in disciplines needed to achieve NASA’s strategic goals through a portfolio of investments, 2) Attract and retain students in STEM disciplines through a progression of educational opportunities for students, teachers, and faculty, and 3) Build strategic partnerships and linkages between STEM formal and informal education providers that promote STEM literacy and awareness of NASA missions.





� NASA EPO understands LunarSim may have decreased interactivity and/or performance when operated on computers utilizing integrated graphics hardware and onboard graphics memory less than 128 MB.
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