Will Implementing the Engineering Design Process improve students interest in Science?
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            My topic is implementation the engineering design process into the science curriculum to improve students’ interest in Science and related fields.  The problem in the United States is that there are less students performing on or above grade level in math and science in comparison to other countries
.   Many students have gone through the school system disliking science because of its lack of getting students involved with different learning strategies. By incorporating engineering in science, I am hoping to strengthen their understanding of science and improve their problem-solving skills in math.  The engineering design process will increase engineering awareness and promote 21st century skills by (1) encouraging students to share their initial ideas about the problems, (2) examine these ideas in light of new information and activities introduced by their peers, (3)  create prototypes (4) improve designs, (5) retest design and (6) understand the role of an engineer
.

For decades, our country has been struggling to improve students’ interest in science and engineering.  
In 
1989, the national investment in Research and Development (R&D) reached $132 billion, or 2.6 percent of the gross national product.  
Despite some recent improvements, achievement by U.S. elementary and secondary students in science and math is lagging behind other countries according to the 1989 Indicators report.  Between 1982 and 1987, college institutes have also seen a decline within their freshmen students. 
Students participating in undergraduate degrees in engineering fell from 22 to 17 percent among men and from 4 to 3 percent among women. Both genders also displayed declining interest in computer science majors. Because of lack of students studying science and engineering there was a global market affect. 


On July 30, 2009, Wanda E. Ward participated in a hearing on “Systematic Change for Science, Technology, Engineering and Math (STEM) Education. She addressed the concerns of the committee (1) student interest in and pursuit of careers in science and engineering; (2) enrichment of teacher education for the improvement of teaching and learning in STEM (3) instructional resources linked to effective STEM teaching and learning; and (4) role of out-of-school learning in STEM education. 


In 1996, the Columbia College of Chicago was funded to teach teachers in grades 7, 8, 9 in 50 of Chicago’s public schools the basics of physical science using up to date pedagogical techniques with exemplary materials.  Each year, 40 teachers, selected from 10 of the 50 participating schools, took an intensive three-week summer program, followed by 16 after school sessions and two Saturday sessions during the school year.  In class and in school assistance were provided in subsequent years to aid in the classroom implementation of the materials. (Ward, 2009) 


The school districts saw a significant increase in the number of teachers who encouraged their students to independently design and conduct science projects (from 5% of the teachers before participating in the project to 23% after their participation). Students of the participating teachers also demonstrated gains in knowledge that, in many cases, exceeded the national urban average of 3.5 on the same test. Overall, the fifth grade students moved from a pre-test score of 28.7 to a post test score of 33, for an average gain of 4.3. Seventh grade students also had an average gain of 4.3, moving from a fall score of 36.2 to a spring score of 40.5. English grade students had a slightly lower average gain of 3.9, moving from a fall score of 39.2 to spring score of 43.1 (Ward,2009)


Teaching engineering in K-12 grades would not only boost interest in the profession and in technical careers in general, but also would improve all students’ problem-solving, systems-thinking and teamwork skills, says
 the National Academy of Engineering in a September 8 report.  Even so, very few U.S. schools now include the discipline or have enough trained faculty to teach it. Says NAE: “Engineering might be called the missing letter in STEM {science, technology, engineering, and Math} education
.” (2009)  NAE believes about 6 million students have been “exposed” to engineering instruction since the early 1990s, but that number is a small fraction of the K-12 population in the U.S., about 56 million in 2008. (2009)


All jobs of the future will require a basic understanding of math and science.  The most recent ten year employment projection by the U.S. Labor Department shows that of the 20 fastest growing occupations projected for 2014, 15 of them require significant mathematics or science preparation to successfully compete for a job. 
According to the National Center for Education Statistics, about one-third of the fourth graders and one-fifth of eighth graders cannot perform basic mathematical computations and U.S. high school senior recently tested below the international average for 21 countries in mathematics and science. 
The story is not much better at the higher educational levels. The interest of young Americans’ in science and technology has eroded over time. In 1960, one out of every six (17 percent) U.S. bachelor or graduate degrees was awarded in engineering, mathematics or the physical sciences but by 2001,  that number had dropped to less than one in 10 (just 8 percent) of all degrees awarded in the U.S.

By implementing the engineering design process into my curriculum, I hope to improve my students understanding and interest in science. There are many skills that can be learning by using this process, problem-solving and working in small groups are skills that are needed in any workforce
. 
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