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ADVANCING SCIENCE. SERVING SOCIETY





The Teaching of Science in our Public School System is in Serious Need of Repair, but we All Share a Responsibility to make it Better
I make my living out of consulting in the field of trace element analysis and writing educational and tutorial articles for trade magazines, technical journals and scientific websites. I specialize in taking complex subject matter and writing it in a reader-friendly format that can be easily understood by the general public.  I’ve also just finished my third chemistry textbook on mass spectrometry for beginners.  If you’ve read any of my books, you know that my reason for writing them is not for any financial gain (if you’ve ever written a textbook, you’ll understand that!!!).  I wrote them, because,  not only do I have a passion for chemistry, which I’ve been involved with for almost 40 years, but I also have a passion for passing on the knowledge I’ve acquired over this time. I believe, as scientific professionals, we all have a duty to pass on our knowledge in any way we can. There are too many scientifically-ignorant people in this world to keep that knowledge to ourselves. The public debates on global warming, evolution and the loch ness monster are testaments to this 1
That is why four years ago, I decided to do something about it. I was looking for a way that I could not only impact the education system in our public schools, but also contribute to the scientific literacy of the public at large. I thought about teaching, but in this country, the system does not encourage retired/experienced scientists to go into teaching – the certification process is time consuming, cumbersome, and not inexpensive for someone who is approaching the twilight of their career. Anyway, I came across this program which was affiliated with the AAAS (American Association for the Advancement of Science) called the Senior Scientists and Engineers (SSE) STEM (science, technology, engineering and math) volunteer program, which placed retired scientists and engineers into elementary, middle and high schools in the Washington, DC area with the objective of applying their experience to help teachers put a spark back into the science curriculum. This was achieved by asking each volunteer to commit to an entire school year, by dedicating a few hours of their time every week. 
Anyway, I started volunteering four years ago, not really sure where it would take me. Today, I support three chemistry teachers at Sherwood High School in Sandy Spring, MD, where I volunteer 1 day a week, by talking about the real-world applications of chemistry as related to the chemistry curriculum. Over the years we’ve expanded the program to not only talk about topics related to the curriculum, but we also discuss events in the newspaper, the Internet or on TV, that have a chemistry “flavor”, such as the CSI crime series, drug testing, fracking for natural gas, toxic effects of Pb/Hg on the environment, Fukushima nuclear disaster, conflict minerals, Mars Curiosity science lab and much, much more. We have discussion periods at the end of every class to get the students input and also to see if they’ve been paying attention (the iPod headphones are often a give-away!). Last year we organized a field trip to the local water authority lab (WSSC) where they saw analytical chemistry being applied to something they could relate to – clean drinking water. This year we went to the National Institute of Science and Technology (NIST) Center for Neutron Research, and the Montgomery County Crime Lab. I also acquired an atomic absorption instrument - donated from a local lab that was closing down, so we’ll be doing some basic trace metal determinations this year. I’m also hoping to get additional equipment, such as basic IR, UV, GC and LC instrumentation (BTW, donations will be gladly accepted). There is no question it has definitely put a spark (no pun intended) into the chemistry classes. The teachers see the benefits and the students didn’t realize that chemistry was so much a part of everyday life…. and was also so much fun!

If that didn’t occupy enough of my spare time, I am also a coach to one of the Science Olympiad teams at North Bethesda Middle School in Bethesda, MD, which just won the middle school state championship and represented Maryland at the National Championships at the University of Dayton on May 18th. For those of you who are not familiar with the Science Olympiad, it is a national program, where middle and high schools compete against other schools at regional, state and national tournaments over 20 different scientific disciplines. I’m coach to the Forensic Science team which meets for a couple of hours after school, one day a week. These kids do it, because they have an interest in science and they are prepared to put in the time and effort to represent their school. It also might be related to the fact that many of their parents work at NIH and as a result are fully engaged in their children’s education.

Our volunteer program has been in existence since 2005 and currently has over 70 active volunteers in the Washington, DC region. And if there is one prevailing reason why we do this, it's because we are all saddened by the falling science standards in our public schools. There is ample evidence of this as demonstrated by a recent 2010 study carried out by the Organization for Economic Cooperation and Development (OECD). The study focused on the understanding of science, math and reading demonstrated by 15-year olds in 70 countries 2. The country ranking of the US fell to 23rd for science and 29th for math.  It is therefore clear that improvement of our K-12 STEM education must become a high priority if we are to maintain our leading industrial and technological position in the world

The weaknesses in our K-12 STEM system have also been acknowledged by the National Research Council (NRC), who recently published a report entitled, “Successful K-12 STEM Education: Identifying Effective Approaches in Science, Technology, Engineering, and Mathematics.” The report, which came out at the end of 2011,  identifies key elements of high-quality STEM education, which leaders and policymakers should address, in order to make improvements  3.

Our President has also been made aware of the shortcomings of science educational system. One of the suggestions of the 2010 PCAST report to the President entitled "Prepare and Inspire: K-12 Education in Science, Technology, Engineering and Mathematics (STEM) for America's Future" was that every middle and high school should partner with a STEM professional to put the students in contact with real-world scientists and engineers to provide them with insights into the outside world 4.

Finally, the Next Generation Science Standards (NGSS), a joint project by the National Research Council and the Achieve Group (and supported by 26 states), has seen a real need to change the way science is being taught. After a three-year comment, review and approval process, they have finally been published and released into the public domain5. One of the main focus areas of the report is that "K–12 Science Education Should Reflect the Real World Interconnections in Science". This is a direct quote and to me that sums it up perfectly and validates what our STEM volunteer program is trying to do.  

Clearly these four initiatives confirm that our K-12 STEM educational system is in serious need of modification, particularly how we relate the curriculum to how science is being applied in our everyday lives. There are a number of ways to achieve this, but clearly one of the most cost-effective approaches, is to involve experienced, real-world scientists and engineers in the classroom. They can significantly enhance learning and provide motivation for students to pursue technical and scientific careers. Volunteer programs like ours are gaining a great deal of momentum in many parts of the country and are proving that someone who has spent their entire professional life working in a particular field of science, engineering or medicine, can make a significant impact on demonstrating to students that these can be interesting and compelling subjects to learn.

There are over 1 million scientists and engineers over the age of 60, who have Bachelors or advanced degrees and have worked in the fields of science, technology, engineering, mathematics and computing. There are only a few hundred of us actively involved in these programs, so we have barely tapped into that huge pool of potential volunteers. We firmly believe that volunteer program like ours can make a huge impact to help our children find a passion for science and math. It is absolutely critical that improvement of our K-12 STEM educational system must become a high priority to move the US up the math and science rankings. 


As scientists, we continually have to remind the general public that the benefits of a STEM education are far more than just learning about complex scientific topics. It also teaches students to think more critically, which better prepares them for the problem-solving activities they will be required to carry-out later in their professional life. So if you are at a stage in your life where you can spare the time, I strongly encourage you to get involved. If you live in the Washington, DC area, feel free to contact me (robert.james.thomas@verizon.net), but there are many other organizations like ours around the country, which we list on our website (http://www.aaas.org/programs/education/SSE/). There you will find details about these other programs, together with video and audio clips of many of our volunteers in action, and teachers talking enthusiastically about their volunteer partnerships. I promise you, once you get involved, you will see the enormous benefits that your expertise and experience will bring to the classroom. 
Rob Thomas

Team Leader AAAS/SSE STEM Volunteer Program - Montgomery County (MD) 
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