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1. Introduction

The key to adoption of any new technology is comprehension.  As it pertains to South Carolina and its K-12 education system, there are significant challenges related to awareness and comprehension of hydrogen and fuel cells as an alternative, clean energy source. This lack of understanding will be a long-term barrier to acceptance and adoption if left unaddressed. Despite a plethora of initiatives championed by the University of South Carolina, Clemson University, BMW and several collaboration groups – all of which have received substantial publicity in local media markets – a recent study of educators and students in the Palmetto State showed low awareness and understanding of hydrogen concepts among educators and students.  

This paper reports on a study completed in 2007 by University of South Carolina researchers and Innovation Drive via a grant from Greater Columbia Fuel Cell Challenge and co-sponsored by the South Carolina Hydrogen and Fuel Cell Alliance.  The study revealed that a second significant barrier to acceptance in South Carolina is the unfortunate fact that the lessons, as written, do not easily fit into the academic standards currently used to ensure performance in the classroom.  This paper provides insights into the acceptance problems documented by our research and offers recommendation for future work critical to the deployment of hydrogen and fuel cell technology.


In accordance with the January 20, 2007, contract with Innovation Drive and begun at USC on February 1, Drs. Dickey and Feller, in collaboration with Dana Hutto of the Center of Science Education and teachers at Crayton Middle School in Richland County School District One report on our findings.  As enumerated in the work agreement the education portion of the project was to:

1. Assess the comprehension of targeted audience in Phase I – middle school

2. Synchronize the content with progressive learning requirements in SC for Phase I

3. Create an appropriate pedagogical methodology to deliver level-specific content

4. Create practice methods for learning reinforcement and retention

5. Test the program in two South Carolina schools; Crayton Middle School in Richland County and one school in another area of South 

6. Seek information during initial program materials testing to improve the learning approach in final program

An award was made to the USC College of Education and pressed into service in the following capacities:

· Consultation for state curricula requirements

· Selection of appropriate content for the tailored audience

· Selection of pedagogical methods and delivery for each audience

· Provide resources for pilot program testing in South Carolina

Also an award was made to the USC Center for Science Education to:

· Provide proven approaches to science education for each audience

· Provide expertise on formal science education and useful tools for science education

· Select/approve appropriate concepts for each audience

· Select/approve appropriate pedagogical methods and delivery for each audience

2. Method

Upon award of funding from the Greater Columbia Fuel Cell Challengea and the South Carolina Hydrogen Fuel Cell Alliance, the project team sought permission from Richland County School District One (http://www.richlandone.org/) to implement fuel cell related lessons at one of the district’s middle schools.   Team members and other USC faculty leveraged an on-going relationship with administration and faculty at Crayton Middle School (http://crayton.rcsd1.org/home.aspx) which was part of the USC nationally-recognized Professional Development School network.  Preliminary contact with science teachers provided evidence of interest and willingness to implement fuel cell lessons.  

Crayton Middle School was selected by the project team based on their prior participation in inquiry projects with Dr. Jane Zenger who directs the College of Education’s Teacher Quality Initiative funded by the US Department of Education.  At the request of the school’s principal, Dr. Dickey sought permission of the district’s superintendent to implement Fuel Cell lessons.   The superintendent and the district deputy superintendent for academics expressed concern regarding the nature of the curriculum and the choice of the school site.  Both administrators expressed a preference to have the project work performed at one of the district’s schools cited for low performance on state-mandated examinations.  The project team persuaded the district that the nature of the innovative curriculum made the project more suitable for a school with a well-established record in the area of achievement and effective instruction.  The district also asked for assurance that the curriculum materials would not detract from the school’s existing focus on standards-based science education measured by state end-of-year grade-level tests.   Dr. Dickey pointed out that project goals required that all lessons be aligned to grade level science standards and assured the district that no activity or expectation from the project would compromise the addressing of a grade-level standards.

The project team carefully reviewed the South Carolina Science Standards for Grades 6-8 and determined that Grade 6 science included the needed entree for lessons addressing fuel cell technology.  (South Carolina Science Standards for K-8 can be found at https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm?).   In the review by Dr. Robert Fellers, a Professor of Biology, and Dana Hutto, an accomplished science educator with school teaching experience, it was determined that Grade 6 standards topic “Conservation of Energy (properties of energy, work, and machines) most closely aligned itself to the fuel cell topic.  Specifically the following state Standard seemed the closest to our fuel cell and hydrogen energy topic:

6.5: 
The student will demonstrate an understanding of the law of conservation of energy and the properties of energy and work

The project team felt that this standard would be served by the lessons we envisioned using.  Furthermore, the following Indicators for Standard 6-5 were addressed by some or all of the fuel cell related lessons:

6-5.1 
Identify the sources and properties of heat, solar, chemical, mechanical, and electrical energy.  

6-5.2  
Explain how energy can be transformed from one form to another (including the two types of mechanical energy, potential and kinetic, as well as chemical and electrical energy) in accordance with the law of conservation of energy.

6-5.4 
Illustrate energy transformations (including the production of light, sound, heat, and mechanical motion) in electrical circuits.
6-5.6 
Recognize that energy is the ability to do work (force exerted over a distance).
It was clear to the project team that challenges linking the study of fuel cell technology to existing standards would arise.  While we were certain that the topic had efficacy and would address the science standard and indicators, we noticed that the indicators were written to address traditional energy sources and that clear links to the chemical process on which fuel cells are based were not evident.  Energy sources cited by the state’s supporting materials include heat, solar, chemical, and electrical energy and while specific examples of energy sources are offered (wood burning, batteries, hydroelectric) no direct mention of using hydrogen fuel cells is cited.  In fact the term “cell” is only used in the context of solar energy and almost every mention of fuel relates to burning.  Nonetheless, it was very clear that the fuel cell topic and lessons would align with Grade 6 Science standards.   In South Carolina, Grade 7 science standards focus on life science with one physical science standard addressing classification and properties of matter.  For Grade 8, the focus is on Earth Science with two physical science standards addressing forces and waves.

Permission was granted on March 8 by the Richland School District One Superintendent through Chief Academic Officer Dr. Renee Matthews to the Crayton Principal for USC to begin work with science teachers.  Four 6th Grade Science teachers at Crayton Middle School volunteered to participate in this project.  

Gregory MacDougall at USC-Aiken Ruth Patrick Science Center was contacted as a means of finding Aiken County middle school teachers for lesson implementation. Interest in working with us on this project was evident.

Dana Hutto collaborated with Drs. Dickey and Feller to develop a plan for lesson selection and evaluation.  She met with Stacy Allendorf, Mikkia Neil, Tracy Carlton, and Leslie Wilson to explain our needs, plan for the lesson implementation and materials acquisition, and prepare for the final lesson evaluations.  The teacher each signed a work agreement provided in Appendix A.

3. Results

Teachers began reviewing sample lessons that had been assembled by Drs. Dickey and Feller with assistance from the Innovation Drive Team.  From the provided lessons, teachers selected those that they felt best matched the South Carolina 6th Grade Science Standards and integrated these lessons into the school’s science curriculum plan at the time of implementation. 

From the selected lessons, the teachers also ordered the instructional items needed for the teaching of the selected lessons.

Items selected and purchased for the teachers included:

· World’s smallest motors (Qty: 10)

· 18 gauge bare copper wire

· Paper fasteners

· Fishing line

· Straws

· Aluminum foil

· 30 m wind up tape measure

· Solar sports racers (qty: 10)

· Photocell testing set (qty: 10)

· Electromagnetism and Current Electricity kit and teacher’s guide

During the period from May 17-22, three of the teachers, Allendorf, Carlton, and Neil piloted lessons with their students.  Mr. Leslie Wilson, despite an earlier agreement, declined to participate in the lesson work and was not compensated. 

Eleven lessons were used with students in the three teachers’ classes. Each was evaluated using the rubric in Appendix B.  A table of lesson plan titles is provided in Appendix C.  The titles were:

1. Photocell Testing Set

2. Solar Sports Racer

3. Energy Info Book

4. Power Play

5. Fuel Cell: Driving the Future

6. When Things Start Heating Up

7. Renewable Energy Resources

8. Energy Transformation

9. Conserving Electric Energy

10. Current Electricity “Open and Closed” Circuits

11. Fuel Cell Car and Experiment Kit.

The figures that follow illustrate some of the student activities using fuel cell cars as well as cars powered by wind and solar cells.
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Figure 1: Middle School Student Assembles a Fuel Cell Car in Science Class
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Figure 2:  Middle School Students Bring a Car Outside for Testing

As part of the unit on energy, students also used cars powered by solar cells to compare performance from different energy sources.
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Figure 3: Middle School Student Starting her Solar Powered Car
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Figure 4:  Middle School Student Checks Connection on his Fuel Cell Car

Comparisons included races with different cars.  Creating a dependable power supply for the fuel cell car proved to be impossible.
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Figure 5: Comparing Fuel Cell and Wind Powered Cars

[image: image8.emf][image: image9.emf]Because the lessons were implemented in late May, after state-mandated end-of-year testing, participating teachers were unable to test all of the activities with their students.  Lessons 1-4 were tested with all students. Teachers used the rubric to evaluate the lessons and provided samples of student work to support their findings. Lessons 5-11 were not tested with students, but were evaluated using the rubric. 

Figure 6: Sample Teacher Evaluation of Curriculum Lesson

Lessons 2, 3, and 10 were rated as being consistent with South Carolina 6th Grade Science Standards and sufficiently well developed for successful implementation in teaching and recommended “Highly.”  Lessons 1, 4, 5, 6, 7, 9, and 11 were cited as having significant weaknesses that made them inappropriate for use in South Carolina 6th grade science classes and were either “Recommended with Modifications” or “Not at all.”  Weaknesses cited included inconsistency with state standards, poor quality of lesson design and direction, developmental inappropriateness of content for middle grades learners, as well as lack of appropriate resources to teach identified activities.  Details for each lesson and for the lesson’s evaluation are available at http://www.ite.sc.edu/dickey/H2fuel4ULessonReviews.pdf.  The teachers’ lesson evaluations contributed strongly to recommendations in this report.
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Figure 7: Commentary from Teacher on Fuel Cell Car Experiment

4. Discussion and Recommendations

Our study revealed an underwhelming support for including the modules in regular curriculum planning on the part of middle grades science teachers. This is a significant but not insurmountable barrier to acceptance in South Carolina.  The unfortunate fact is that the lessons, as written, do not easily fit into the academic standards currently used to ensure performance in the classroom.  At some point, the standards themselves should be revisited.  Perhaps as part of a future national initiative, the standards could be revised to include fuel cell education. 

Apart from this obstacle, a detailed analysis of the teachers’ evaluations by the USC education team also reveals the following observations and recommendations.

1. Curriculum Fit.  Solar and mechanical energy topics currently fit well with the South Carolina 6th grade science standards but extensions to hydrogen fuel cell energy tied to standards seem to offer significant challenges.  One challenge relates to an equivocal and very indirect connection to the hydrogen as an energy source.  To read the South Carolina science standards in a state that focused heavily on prompting fuel cell research and use, this is unfortunate and should be addressed.   

2. Age-Appropriate.  Building student awareness of hydrogen-based energy in middle grades is feasible, but conceptual understanding at these grade level strikes 6th grade teachers as developmentally inappropriate.  The chemical interaction concepts and the energy ideas inherent to the process of separating H2 from H20 can be explained, but teachers reported that students in general were not demonstrating a firm understanding of either the concept or the process.  The project team recognized that the use of a solar cell to power the separation process was not well understood by teachers and therefore their ability to explain to students was limited.

3. Curriculum Materials.  To successfully implement hydrogen fuel cell lessons with 6th grade learners, more instructional materials are needed.  Specifically those that build awareness about this energy source in conjunction with solar energy are needed.  None were found by our team.  Teachers saw the clear connection to solar energy within state standards and they sought lessons that linked fuel cell technology to solar energy as a means of more clearly aligning the fuel cell work to state standards.  While solar is not the most cost efficient or commercially viable solution for hydrogen generation, it is an acceptable bridge to the state education standards and should be addressed with an eye toward developing this lesson plan.

4. Professional Development.  We cannot expect teachers to teach what they themselves do not understand well.  Professional development directed at content is required because teacher knowledge is currently insufficient to provide meaningful awareness of hydrogen fuel cell technology and hydrogen-based energy.  This makes lesson implementation very difficult even when lessons are limited to building awareness.  The lesson plans are not adequate to prepare teachers to lead instruction involving fuel cell related lessons.  An exploratory conference or other solution dedicated to the education of teachers in how hydrogen energy works is suggested.
5. Quality of Materials.  Materials currently available to support lessons are generally not durable (break easily), are difficult to find and secure, and difficult for teachers and students to understand how to use.  In the case of fuel cell cars, the one used in the project that involved solar power proved very unreliable. Analysis indicated that a very bring light source was required to power the separation process and even when the light was strong, it was very difficult to determine if the process had worked.  Using a different car where battery power to energize the separation process has proven to be more reliable.   Here too there is little feedback as to whether the process is active but the battery seems to generate more consistent power than a solar cell.  Directions for hydrating the fuel cell are also essential because the cell’s membrane must be properly humidified to ensure conductivity.  In school environments, this type of car was often not chosen because of the complexity involved in making it run.

6. Curriculum Integration.  Besides the connection of hydrogen/fuel cell technology in science, the project team sees opportunities to integrate this study into other disciplines such as mathematics, social studies, history, and language arts.  As awareness about key social issue topics such as space exploration, HIV, and recycling have been addressed across disciplines, limiting fuel cell study solely to science greatly limits the potential for building awareness.  An interdisciplinary approach also lessens the need to address the conceptually challenging details inherent to this technology.  Again a conference for teachers exploring this integration into a broader base is recommended.

Recommendations.  While our initial research uncovered many negatives and showed us a great deal of work is left undone, it also clearly pointed the way for future efforts.  To that end we offer the following recommendations: 
· At the elementary level, integrated curriculum lessons and activities should be developed to build teacher knowledge about hydrogen and fuel cell technology so they can in turn build awareness in students.  As has been done with the concept of recycling, students at this level can benefit from understanding alternative fuel sources and they can help educate the adult population (their parents) about this emerging technology.

· At the middle school level, similar integrated curriculum units also can and should be developed with growing emphasis on the scientific inquiry process about the hydrogen fuel cell process as well as experimentation with comparing different sources of fuels.  The units will require field testing as well as development and refinement of supporting materials particularly functioning fuel cells that are affordable, dependable, and easy to use.
· At the high school level related to the study of physics and of chemistry, specific lessons appropriate for teen-aged students and consistent with current course objectives should be developed.  Courses in these subjects can address electricity as well as molecular structures and the catalyst process, but most state level course objectives do not provide a clear connection to the study of the hydrogen fuel cell.  Revision of academic standards to address hydrogen and fuel cell concepts directly is needed at all levels.
Teacher Education:

As a result of our research approach the USC and Innovation Drive partners hope to implement a series of recommendations.  Each recommendation would be funded using grant monies which have been applied for but not yet awarded.

Fuel Cell Segway

Currently in use at the University of South Carolina as a mobile display and example of fuel cell portability, the PEM H2FC Segway will be used in this project to educate students on the Junior High and High School levels.  
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Figure 8: USC’s Mascot Cocky on a Fuel Cell Segway at a Football Game

Figure 8 shows Cocky, the University’s award-winning mascot, riding the hybrid Segway across the field during halftime at a football game to promote fuel cell technology. The Segway will be of special interest to science and engineering clubs, gifted classes, and other opportunities as they present themselves. As an incentive to deepen education of the students, the Segway will be offered as a prize to the students who conduct the most interesting research and to the school system that provides the most support to furthering hydrogen education.  It is expected that the Segway will be used by faculty and staff to publicize the school’s exemplary efforts in hydrogen education. Lesson plans and curriculum will be developed around this technology to further fuel cell education and will be designed to exceed South Carolina’s minimum education standards.
 

Fuel Cell Diorama

The Fuel Cell Diorama offers the broadest appeal and transcends the greatest number of education levels for our future work.  This exhibit, in the more traditional sense, will be developed to educate all interested parties on the promise of hydrogen fuel, the adaptability of the hydrogen fuel cell and the variety of sources where hydrogen can be obtained.  This diorama will feature a collection of vignettes that show where hydrogen can be obtained and a miniaturized demonstration of hydrogen fuel cells in action.  The concept is visualized as having a train or some other form of electric mass transportation, some miniature versions of personal electronic transportation, fuel cell powered-cell phone towers, street lights, etc.  All attractions simulate fuel cell power by using more conventional electrical power but the entire exhibit will be powered from electrical power provided by an actual fuel cell.  The 1.2 kW Ballard fuel cell operates fully off-grid, providing enough power for the miniatures and the touch panel screen. This display enables visitors to see real-world applications of fuel cells and hydrogen infrastructure through still photos and videos.  The display also includes a representation of hydrogen production through electrolysis and a fueling station. While not as economically feasible from a cost-efficiency standpoint as other alternative hydrogen sources at the present time, using water electrolysis to generate hydrogen will clearly articulate some of the promises of clean, no emission fuel cells.

Curriculum development for this exhibit will incorporate a variety of simple lessons for early grades, and more complex lessons for middle and high school students.

The diorama will be housed at the South Carolina State Museum but can also be taken on the road to various exhibits around the state and elsewhere.  This exhibit offers wide exposure to the most diverse group of individuals due to high traffic at the State Museum. The museum also offers many exhibits covering a wide variety of aspects related to education for students.  The State Museum is a popular destination for school field trips and many students visit there as part of class work throughout their student experiences in South Carolina. 
K-12 Education  

To maximize the impact of the Segway and diorama, formal curriculum will be devised to support them.  In addition to the basic “what is it and how does it work” information, the K-12 curriculum will include lessons that apply to:

	· Literature
	· Social Sciences
	· Chemistry

	· History
	· Physical Sciences
	· Physics


The curriculum spans all age groups with age-appropriate materials for each grade level. Most importantly, the curriculum will educate teachers and instruct them on its proper introduction and use.

While science is the obvious place to teach the inner workings of hydrogen fuel cells, many concepts are too advanced for all but the highest levels of K-12 education. In addition, classroom activities will not reach many stakeholders and opinion leaders.  Therefore, it is imperative to take the technology to the people via a variety of exhibits, demonstrations and activities that educate all.  

In addition to focusing on traditional public and private school education, the fuel cell as a concept and as a demonstration can be incorporated into a variety of other venues from children’s stories about pollution to history lessons about progress and technological evolution.  Having these demonstrations available will establish a mechanism for the gifted or highly interested to learn more about hydrogen and its applications outside the classroom. 

Through these efforts we hope to cultivate the next generation of researchers, develop a formal education path for science clubs and engineers, and offer prizes for the best applications of fuel cells.

Literature and entertainment can be embraced more easily by the masses: Star Trek was originally conceptualized as a wagon train Western genre but spawned an entirely new paradigm of entertainment—the science fiction production. As warp drive was the fictional mechanism that afforded the various plot developments and, as in the case of this project, the hydrogen fuel cell will be the reality that makes new things possible.

Specific Education Goals:

The goal of the education portion of the project is to foster support and participation in realizing a commercially viable hydrogen economy, as part of the national energy mix (recognizing a fully developed and integrated H2 economy is at least a decade or more in the future) among all demographics. 

We plan specific deployments to serve different demographic groups or series of demographics:

· Deployment: Hydrogen Hybrid Bus 

· Demographic: Greater Columbia population and the University of South Carolina student population.

· Deployment: Sabre PEM Fuel Cell Hybrid Vehicle 

· Demographic: Columbia Metropolitan Airport, Fort Jackson population including veterans, retirees and active duty military, some K-12 students, Midlands Technical College population, the greater Columbia population.

· Deployment:  Fuel Cell Diorama/Traveling Exhibit  

· Demographic: Entire K-12 Student body and K-12 educators as well as other interested individuals including those attending festivals and conferences where the diorama will be exhibited.

· Deployment:  Fuel Cell powered Segway vehicle  

· Demographic: High school and junior high school populations in South Carolina. 

The broad target audience for our program is everyone. In the narrower sense, our team intends to enlighten and motivate educators and students in South Carolina, industry stakeholders, politicians and thought leaders about the critical importance of hydrogen fuel cells and the hydrogen economy to the sustainable growth of the United States. As a result of our efforts, the team is confident it will contribute significantly to the following positive perceptions and behaviors:

· An educated population with information, experience and training in hydrogen fuel cell operations

· A workforce introduced to the many benefits of working on PEM fuel cell applications.

· U.S. thought-leadership in hydrogen fuel cell technology and applications.

· Long-term safe operation of various types of PEM fuel cells in various configurations.

· General acceptance by the public at large of fuel cells through “up-close and personal” exposure to PEM fuel cells deployed in real-world applications.

· Choice of hydrogen fuel cell technology over other forms of power when the opportunity arises as the technology matures and infrastructure becomes more readily available.

· Optimism and strong interest among the business community and entrepreneurs to launch a joint venture manufacturing fuel-cell hybrid vehicles in the Midlands area of South Carolina for commercial and DOD customers.

At this point, our team is securing funding to support our efforts.
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Appendix A

Fuel Cell Work Agreement
We seek four 6th grade science teachers at Crayton Middle School who are willing to review existing fuel cell lesson materials, select suitable activities for use with students, and implement the lessons during the months of March or April.  By April 30, submit a report on the lesson activities performed with samples of student work.

Each teacher (up to 4): Payment of $600 for selection of, implementation of and report on Fuel Cell lesson(s).  Payment will be processed on or after April 15 contingent on receipt of required pay information and completion of Fuel Cell units by April 30, 2007.

Final Report compiler (one lead teacher):  $500 for compiling all teacher reports, samples of students’ work, and submitting final Crayton Middle School implementation report.  Payment initiated upon submission of report on or before August 1, 2007.

Materials:  $300 available to each teacher (up to 4) for purchase of materials to use with classes.   Submit materials request to Dr. Zenger and Ms. Hutto.  Orders will be initiated as received but must be submitted on or before April 15, 2007

Agreement to Complete Review/Implementation of Fuel Cell Lessons

I, __________________________________________, agree to work with USC to complete work as outlined below related to the H2 Fuel Cell Project. 

· Review existing fuel cell lesson/materials for possible use with students.

· Select suitable activities for use with students.

· Align those existing fuel cell lesson/materials to the SC Science Academic Standards (2005).

· Complete a rubric for each fuel cell lesson/material reviewed. A rubric will be provided. 

· Implement 2 appropriately aligned lessons during the months of March and/or April.

· Complete a rubric for each lesson implemented with students. A rubric will be provided.

· Submit a report on the lesson activities performed with samples of student work by April 30, 2007 to the designated Final Report compiler.

Payment for work completed will total $600.00. I understand that payment will be processed on or after April 15, 2007 and is contingent on receipt of required pay information and completion of Fuel Cell units by April 30, 2007. 

I understand that $300.00 is available for me to purchase materials to use with students. These materials become the property of your school for potential future classroom use. All requests for materials will be initiated as received and must be submitted to Dana Hutto on or before April 15, 2007. An ordering form will be provided. 

By signing this form, I agree to perform the duties as stated above and have them completed on or before April 30, 2007. 

________________________________________
_______________________

Signature of Teacher Participant



Date

Appendix B

Teacher Name ________________________________________________
Date _______________________

Curriculum/ Lesson Title _______________________________________________________________________________________

Company (if materials) ________________________________________________________________________________________

Book / Website (if lesson plan) __________________________________________________________________________________

Rubric for Evaluating Curriculum / Lesson for Fuel Cell Program

	Criteria
	0

Does Not Meet Criteria
	1

Slightly Meets Criteria
	2

Needs Improvement
	3

Somewhat Meets Criteria
	4

Meets 

Criteria

	Aligns with Indicator 6-5.1
	
	
	
	
	

	Aligns with Indicator 6-5.2
	
	
	
	
	

	Aligns with Indicator 6-5.3
	
	
	
	
	

	Aligns with Indicator 6-5.4
	
	
	
	
	

	Inquiry-Based*
	
	
	
	
	

	Lecture-Based
	
	
	
	
	

	Teacher-Friendly
	
	
	
	
	

	Materials listed and easy to acquire
	
	
	
	
	

	No Modifications Needed*
	
	
	
	
	

	Cross-curricular*
	
	
	
	
	

	Content-level appropriate for 6th grade*
	
	
	
	
	


*Comments on the items with * would be particularly helpful to the evaluators

I would recommend this material/lesson plan: _______ Highly  ______ With Modifications _______ Not at all

Comments ________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

Appendix C

Lesson Titles

	Photocell Testing Set


	Renewable Energy Resources



	Solar Sports Racer


	Energy Transformation



	Energy Info Book


	Conserving Electrical Energy



	Power Play


	Current Electricity “Open and Closed” Circuits



	Fuel Cell: Driving the Future


	Fuel Cell Car and Experiment Kit



	When Things Start Heating Up
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