A Call to Action- Let’s bring rigorous Earth Science to the High Schools

 I am a high school geology teacher.  One doesn’t get to meet many high school geology teachers, and that is a problem. I am sure that many agree with me that most citizens in our country are relatively illiterate in the earth sciences . There may be many reasons for this, but a principle reason is the lack of Earth Science in the high schools. The high schools are dropping the ball- we rarely offer any earth science courses, and if we do, it is usually offered as a low level course to our least capable students. Everyone knows what that course is called behind its back…Rocks for Jocks.  I should know.  I have taught a “rocks for jocks” course for years.  It is a great course that fills an important niche at my school. What do we do with students who are not yet ready for chemistry?  Teach them something really important , really interesting and completely relevant to their lives.   Teach them geology.  

I am proud of that course, and I love teaching those students. The trouble is, the students who excel at science will never take that course.  They are taking honors biology, honors chemistry, and honors physics, and the very brightest students take Advanced Placement (AP) biology, AP chemistry,  AP physics and AP environmental science. The college counselors encourage students to take APs, for APs look good on their transcripts, increase their grade point average, and help students in their competition to get into college.  Why would a good science student ever choose to take an Earth Science class? They won’t and they probably shouldn’t.  Then, never having taken any Earth Science in high school, why would that potential science major consider taking Earth Science in college.  They wouldn’t. You can’t fall in love with a course you never met. 
If the AP’s attract all of the top science students, perhaps we should offer an AP Geology or AP Earth Science. We can’t.  That is up to the College Board and they have made it very clear that they are not going to create an AP course for geology or earth science any time soon. 
We can, however, create a rigorous course that, like an AP, earns our students both college credit and honors status.  I just did.  I collaborated with the Earth and Space Sciences department at UCLA, created a full year honors geology course that has their quarter course embedded within it. My students can pay $440 to UCLA to get 5 credit units on a UCLA transcript for taking my course. The course has a prerequisite of chemistry and is open to Juniors and Seniors. Not only does the class qualify for the University of California system designation of honors, giving the same grade point average boost as an AP course, but it also is one of the very few earth science courses that the UC system recognizes as a lab science.  The University of California, in their infinite wisdom, has decided that a typical high school Earth Science course should not qualify as a lab science for UC admission, which discourages high schools from offering earth science.  In order to get my two geology courses qualified, I had to assure them that my courses included concepts of biology, chemistry and physics, for teaching geology concepts was not enough. That is a sad commentary on the respect that the system has for the science of geology.
An honors earth science course has the potential to create more earth science literate citizens, as well as more earth science majors in college.  Some of those students will enter the fields of mining, petroleum geology, seismology, hydrology, as well as a myriad of other earth science related fields. All of these fields are experiencing growth, offering excellent salaries, but are finding fewer and fewer qualified graduates to enter the field, especially now that the Baby Boomers are beginning to retire.  In some fields, such as petroleum geology, graduating students will get to choose among multiple job offers at a salary that is far above that of the teachers who taught them. I have already found industry people who are interested in funding scholarships to cover the college tuition for students taking my honors course.  The local mining and petroleum industries need graduates with a geosciences background, and they would love to help us, we only have to ask.
 Ask any geologist how they got into the field of geology.  They will probably relate some chance event sidetracked them into the field. It probably wasn’t a high school course.  I certainly wouldn’t have taken Earth Science in high school. I was college-bound and liked science, so of course I bypassed Earth Science to take, biology, chemistry, physics, and advanced biology.  What did I choose to major in? Biology, of course. It was only when I was getting my Masters in Teaching that someone suggested that if I wanted to teach in New York State, I might get stuck teaching some Earth Science.  I took my first course which introduced me to Plate Tectonics, and I was hooked. I fell in love with geology there and then.  We shouldn’t have to rely on accidents to bring students into the Earth Sciences.  We should grab their attention in high school. 
Is it difficult to create a college-level earth science course? Yes, but you don’t have to start from scratch.  The course that I have created can be a start.  However, I do not expect that all aspects of my course will fit the needs of all other schools.   I created a course for a private independent school with a curriculum that already contained astronomy, oceanography and meteorology. It is an honors physical geology course containing a physical geology course offered by UCLA. Most public schools are more constrained by state and national standards than a private school. It might be better to include a broader earth-systems approach, and then find a local college course that would be a good match.  
By far the easiest part of the process was the collaboration with the university. Ray Ingersoll and his colleagues from UCLA were enthusiastic in their support, and wonderfully helpful.  They shared their notes, tests and labs with me and even included me on their field trip.  The UCLA extension system was happy to accommodate the course.  After all, they would receive tuition from my students with no expenses on their end.  Having a college transcript from UCLA meant that the credit hours could transfer to almost any university.  It is a win-win situation for all involved.  
One might worry that high school students may not be learning enough to justify earning a university credit. It is incumbent upon the University faculty to determine the quality of instruction being offered at the high school.   I have my students take the UCLA final, and my students do well, which is not surprising since I teach my students for an entire year, and as a result, I can teach in much greater depth. 
I am proud of the course, and I want to encourage others to consider creating a similar course.  Everyone is welcome to use any material that I have generated. The entire course is located at my school website http://www.hwscience.com/Geology/Honors/index.html . I purposely posted all materials in Word format, so that teachers can download it and easily adapt it to their needs. I have received funding from NSF, and have been conducting teacher workshops to help teachers initiate college-level earth science courses.  
I recommend that teachers first find someone from a local university with whom they can collaborate. I am starting to list University faculty interested in collaboration on my web page and I encourage university faculty to contact me if they are interested in a collaboration with local schools.    

It is time for our high schools to offer a rigorous earth science course that is not the “rocks for jocks” dumping ground. The geosciences use all the other sciences to investigate the Earth, so it makes sense for the course to be a capstone course for Juniors and Seniors, not an introductory course for 8th or 9th graders. Of course, it would be even better to have earth science at both levels.  We need a course that generates respect, because, let’s face it, Earth Science is the Rodney Dangerfield of the sciences.  Try googling “honors geology”.   Google may lead you to my course webpage- but it also asks the helpful question “ did you mean Honors Biology”.  It is time to make the world understand that Geology is a science that is an honor to teach, important to learn, and just downright fascinating.    
So this is my call to arms.  Let’s get into those high schools and teach, not “rocks for jocks”, but rocks for everyone, for everyone deserves to learn the science of the Earth.
