George's Corner: Growing Students' Futures with STEM 
STEM’s power: Evolving current classroom concepts
For several years a robust consensus has formed around the concept that increased emphasis needs to be placed on the fields of science, technology, engineering, and mathematics (STEM) in middle and high schools. This consensus has the potential to affect not only career and technical education (CTE) programs but also the more traditional academic programs. In short, CTE programs need to become more academic, and traditional academic programs need to help prepare students for the new realities of the workplace by emphasizing application of STEM concepts.
Integration rather than specialization
Recently the President’s Council of Advisors on Science and Technology released a report assessing progress in reaching STEM goals and outlining some ways to move forward. Although STEM-themed high schools have garnered high visibility, educators must implement much more systemic change to inspire students to pursue careers in STEM fields. In a white paper for the International Center for Leadership in Education, Willard R. Daggett wrote that this country will require new technical skills in this century for both college and workplace proficiency. According to Daggett, these include technical reading and writing skills across the curriculum, integrated science instruction (especially biology and chemistry), and statistical analysis. He also notes that the “real world” requires students to apply interdiscplinary knowledge.
CTE, or what was then known as vocational education, was created for students who intended to work in an industrial environment. For those students, the basic knowledge set was limited to working with heavy machinery, usually on a production line. At the same time, students in traditional academic settings were not introduced to the workplace at all; they were prepared for further instruction at college. The current reality is that the workplace — for college graduates as well as non-graduates — and even college itself demand higher levels of technical skill than ever before. New skill levels and high-level academics are required for all students, regardless of their post–high-school ambitions. 
The new federal guidelines for CTE programs include the adoption of 16 “career clusters.” These career clusters are interdisciplinary, and they encourage schools and teachers to forge alliances between academic and CTE programs. For example, the Health Science career cluster might blend CTE instruction in biotechnology and cytotechnology with academic coursework supporting therapeutic services, such as music. 
In another example, students who wish to major in history may be aware that cable channels are popular outlets for historical information and programming. Because of this, in addition to learning new research skills necessitated by the availability of resources on the Web, students may want to enroll in CTE programs leading to proficiency in the use of digital video production techniques. Additionally, journalism students may need access to CTE programs that teach students to use word-processing and video-editing software or to programs that create layouts for print media or website design. So they can support students and excel in such instruction, academic and CTE teachers will need to master new skills. 
Before high school: Rooting STEM in earlier education
Building students’ interest in engineering is a particularly interesting challenge. The anticipated (and debated) shortage of engineers in the United States is frequently cited as the most important rationale for STEM programs. It is here that the full potential power of STEM education is evident. In one especially good example, students as young as fourth grade can learn math, science, and engineering concepts by using an online design application, Architect Studio 3D, to design houses. Teachers have traditionally used Popsicle sticks or toothpicks for these lessons, but the availability of design studio software makes the task much more inspiring to students. 
At CompassLearning we are currently developing an introduction to STEM for our middle school science product, which we will release in 2011. It is a step toward encouraging students to understand the possibilities inherent in the STEM fields. In our Personal Finance product, released in June 2010, we developed activities based on the career clusters that would encourage students to consider the additional training and motivation needed to pursue higher paying professions. It is through efforts like these that we partner with educators to engage students in thinking and learning that will prepare them for college and career success.
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