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Introduction

Based on El Camino College's monitoring of PLTW programs at four Los Angeles-area high schools, Project Lead the Way (PLTW) has proven itself as a STEM best practice. PLTW's curriculum makes math and science relevant for students. By engaging in hands-on, real-world projects, students understand how the skills they are learning in the classroom can be applied in everyday life, and this type of learning experience increases student motivation, cooperative learning skills and higher-order thinking, resulting in an improvement in student achievement. What follows are some examples of these positive results.
California Academy of Math and Science, Carson, CA
From Ted Harder, Director of Engineering Programs, California Academy of Math and Science

“Before PLTW, CAMS offered an arbitrary selection courses in the technology area.  Since these courses were offered by three teachers, enrollment in higher courses often depended on the affinity of students for those teachers and what the other options were.  CAMS required all students to take a Freshman Engineering course.  There was no natural continuation to that course since the courses that were offered catered to the strengths of the technology teachers.  Some students with a pre-existing interest in engineering could gravitate to the teacher that they most liked and learn what that teacher had to offer.

“After PLTW, CAMS offers a vertically aligned curriculum that gives students a pathway to prepare for engineering.  This has proven much more effective as courses build on the experiences students have had in earlier classes.  CAMS requires students to take two years of Engineering, specifically Introduction to Engineering Design in 9th grade and Principles of Engineering in 10th grade.  Students can elect Digital Electronics in 10th, 11th and 12th grade.  Students can elect Computer Integrated Manufacturing in 11th and 12th grade.  Students can elect Engineering Design and Development in 12th grade as a capstone course.  This broad range of courses offered by four different teachers empowers students to choose classes based on their interests and the proactive recommendation of each others classes in the CTE dept helps students broaden their horizons.

“The impact of this curricular change was felt almost immediately.  The strong interest in engineering was bolstered and student extracurricular choices demonstrated increased focus on engineering based challenges. 

The robotics club grew from 65 students to 105 students.  A MESA club was started by the Prin. of Engr. teacher and it garnered participation of 80 sophomores who were enrolled in her class.  Rocket team continued to have active participation and the MATE Remotely Operated Vehicle team advanced to the Explorer (collegiate) class while fostering a Ranger class team amongst the incoming freshman.  The increased interest was accompanied by improved performance in the related competitions.”

Hawthorne High School, Hawthorne, CA
From Jeff Ordway, PLTW instructor at Hawthorne High School Engineering Academy
“The purpose of the Engineering Academy is to increase student achievement by providing a small learning community environment on the Hawthorne High School Campus.  We seek to provide real-world experience in our classrooms, teaching Engineering and Manufacturing concepts through the Project Lead the Way curriculum. Last year 90 kids were enrolled in the Academy.  This year there are 90 kids just in the junior class, with a total of 180 kids enrolled.
“As part of the experience, we participate in the FIRST Robotics competition. FIRST (For Inspiration and Recognition of Science and Technology) is an organization founded by inventor Dean Kamen in 1989 in order to develop ways to inspire students in engineering and technology fields. The HHS team which participated last year qualified for the National competition, and received several awards, including the award for Motorola Quality, which is based on the machine that is the best designed and built.”
· “Matt had a hard time in his freshman year.  His GPA was 1.7, and his ambition was to be a drummer in a rock and roll band or a martial arts instructor.  A teacher at school recommended to a friend of his that he should check out the Engineering Academy, and Matt just went along.  Jeff talked with them both describing the Academy and, though the friend was only marginally interested, Matt was so excited, he couldn’t sit still.  He went from having a blasé attitude about school to being the top student in the Academy with close to a semester GPA of 4.0. Matt is the president of the Engineering Academy in this his senior year.

 

“In his spare time at home, Matt designs models with the Inventor software, and has honed his skills in 3D models and design elements.  He created the 3D model of the robot that they built last year for the FIRST Competition, and because he knew more about the robot than anyone else, he made presentations to anyone who would listen. He started getting business cards from employers who wanted to know when he would graduate from high school, and wanted to pay for his college studies.  Matt didn’t realize that these were essentially job offers.  Next year, he is heading to El Camino College, and planning to transfer from there to California State University, Long Beach as an engineering student.”  
· When Juan was a freshman, his GPA was 1.266.  He was just lost.  But within the Engineering Academy, 2 weeks after the kids start, they know each other, and the teachers know the kids by name.  When the kids realize they matter, they also start caring. Juan started EA as a sophomore and his GPA was 3.6 for that year. His CSU cumulative GPA is now 3.4.  This quarter, as a junior, his cum is 3.6.  Jeff said that one indication of the change in him is that, even though his girlfriend is pregnant, he is taking responsibility for his girlfriend and the baby.
City Honors High School, Inglewood, CA

From Vince Washington, PLTW instructor at City Honors High School

· “Krystal was a student who attended City Honors High School. She graduated in June 2008. One of her senior classes was Engineering Technology. Engineering Technology is course that is taught at the high school through El Camino College. The class is based on the Project Lead The Way Curriculum. The curriculum uses project based learning to engage students in the study of various engineering disciplines. Krystal was enrolled in the Principles of Engineering.

“During the classroom instruction her exceptional academic skills surfaced. Krystal had a keen sense of practical engineering principles without being exposed to many of the concepts. These skills became evident in her work ethic and the quality of the projects that were submitted.
“Krystal’s work was always neat and accurate. Obviously, her thinking was clear and well organized. Usually students who struggle frequently have difficulty presenting concepts. Krystal’s work never suffered that malady. 
“Her work was virtually error free and I noticed that she had pride in her oral and power point presentations. As a speaker, her presentations were concise, accurate and well researched. Based on my observations as a teacher and my experience as an engineer, Krystal had all the qualities and the making of an excellent engineer.

Approximately, after one quarter of the year, Krystal began to think of engineering as a possible career choice. Some of the encouragement came from me but I also believe that her family was also a positive influence in her decision. The real issue that existed is that until PLTW Course no one had really spoken to her about an engineering career. The PLTW course was the mechanism that surfaced this potential engineering candidate.
“During Krystal’s senior year and as she was completing the course, I kept reminding her that she was a more than capable student and among the better student in the engineering class. We would frequently have discussions about potential career choices and we even discussed some the schools she wanted to attend. 
“Finally, she chose a school where she would major in engineering. I felt that her family consulted with Krystal about her decision. After a period of time, we had not discussed her career options and then she came to me out of the clear blue sky towards the end of the class and she pointed out that she would pursue engineering as a potential career. The effect of the course was obvious in this case. Not only does this class teach and expose students to engineering but the class uncovers those students who may have the aptitude for engineering.”
Lennox Mathematics, Science & Technology Academy, Lennox, CA
From Jose Rivas, instructor at Lennox Mathematics, Science & Technology Academy

· Sandra came to the Lennox Academy in her freshman year, planning to find a career where she could use her communication skills.  She had no plans related to engineering.  However, due to her high math scores, without picking the class herself, she was placed into Principles of Engineering.  In this first semester, she showed herself as a capable student and able to do the work well.
As a sophomore, in the second PLTW class of Introduction to Engineering Design, Sandra is blossoming, creating designs, coming up with innovative ideas for projects, and thinking out of the box.  She has indicated that she now wants to major in Engineering.

Conclusion
As can be seen from these comments and the factual narratives of the students, Project Lead the Way is widely popular with the students and the teachers.  It directly addresses one of the underlying goals of WIRED project 3.5, that of increasing the number of STEM students statewide, both in high school and in college.

Dr. Ralph Mills of the Small Manufacturers' Institute is the PLTW liaison with El Camino College.  He feels that the model that is in place with Hawthorne High School/El Camino College is one of the most successful programs and is a model that could be replicated around the country. 
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