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Engineering Our Future NJ

Goal:  Ensure that all children in New Jersey experience pre-engineering curricula, with a focus on innovation, as a required component of their elementary, middle, and high school education within the next five years.

Projected Impact:  By exposing all students (not merely those who self-select to take elective courses) to hands-on design and problem-solving and the application of science and mathematics principles toward the solution of relevant, real-world problems earlier in their K-12 education, we hypothesize that more students and more underrepresented groups will be motivated to: 

· take and succeed in gatekeeper courses in middle and high school; 

· attain baccalaureate and advanced engineering and STEM degrees; and 

· pursue engineering and other STEM careers.  

Such a talent pool is critical to: 

(a) fortify America’s – and particularly New Jersey’s – economic future, which depend on innovation and invention, and to 

(b) advance technology’s frontiers to address pressing national and social challenges.

In order to achieve this goal, key New Jersey constituencies (policymakers, educators, parents, the business community, and, not least, students) must be engaged to strengthen the educational requirements in New Jersey.  Currently K-12 engineering courses and programs in New Jersey are elective or extracurricular.  In October 2003, the New Jersey Department of Education released new Core Curriculum Content Standards that, for the first time, require technology education to be taught K-12.  Standard 8.2 (Technology Education) (http://www.state.nj.us/njded/cccs/s8_tech.htm), as well as Science Standard 5.4 (Nature and Process of Technology) (http://www.state.nj.us/njded/cccs/s5_science.htm#54) are an important advancement in New Jersey’s educational requirements for technology education but, in our view, are insufficient.  First, they do not contain “engineering” language, and therefore, do not expose students to this important field and its many contributions.  Second, they are sometimes offered in the vocational education domain, and college-bound or gifted and talented students do not perceive them as academically-relevant.  Third, currently, there is no associated assessment of technology education or pre-engineering competencies, which may result in instructional time for pre-engineering and technology education being “squeezed out” in favor of subjects that are tested.
A two-phase strategy has been envisioned, therefore, to effect this change in New Jersey’s requirements for pre-engineering education in K-12 classrooms:  

Phase 1: Demonstration and Public Awareness (October 2005-October 2006)

Phase 2:  Scale Up and Statewide Dissemination (November 2006-)

The objective of Phase 1 is to demonstrate the need, the value, and the impact of pre-engineering education on elementary, middle, and high school students.  Key tasks of Phase 1 include:

1. Conduct a pilot project involving 12 teachers each in elementary, middle, and high school (total of 36 teachers and at least 1,200 students) to assess the impact of the use of age-appropriate pre-engineering curricula on student learning of science, mathematics, and engineering topics/proficiencies.  Researchers at the Boston Museum of Science’s National Center for Technological Literacy and the Institute for Learning Technologies at Columbia University’s Teachers College will administer pre- and post-tests to measure student and teacher learning, and will gather data on the usability/usefulness of the curriculum and professional development.  The application and curriculum materials are located in Appendix A.

2. Release and publicize the evaluation report documenting student and teacher impact, as well as recommendations for improvements and expansion for statewide scale-up.

3. Hold a statewide conference to generate participation of various stakeholder groups, announce evaluation results and statewide scale-up plans, and showcase effective practices and success stories.

4. Launch public awareness campaign (articles, public speaking engagements, conference presentations) to influence constituent groups (parents, NJ high technology businesses, teachers, school administrators, policymakers, etc.) of need for and successes of program.

5. Form an Advisory Board, consisting of key constituencies (NJ Department of Education, policymakers, key representatives of New Jersey high technology businesses, relevant educational organizations, parent groups, etc.) to guide the project implementation and exploit opportunities for ongoing and sustainable funding.

Phase 2, currently underway, is focusing on establishing the infrastructure for statewide dissemination of results and preparing New Jersey’s teachers to effectively deliver exemplary K-12 engineering and technology education curricula in anticipation of strengthened curriculum content standards and requirements.  Partnerships with school districts and other organizations (e.g., 2- and 4-year institutions, the business community, and others) will provide an infrastructure to deliver necessary teacher professional development, classroom support, and technical assistance on the selection and implementation of curriculum units.  

Key tasks of Phase 2 include:

6. Identify training partners to deliver teacher professional development throughout New Jersey and prepare trainers.

7. Identify recommended curriculum materials and implementation strategies for elementary, middle, and high school.

8. Provide orientation and technical assistance workshops for school districts to learn about EOFNJ, curriculum requirements, curriculum materials, assessments (existing and expected), and professional development opportunities.  

9. Continue public awareness campaign to ensure adoption of more rigorous standards and influence the allocation of public and private funding to effectively implement program statewide.

10. Continue formative evaluation to assess impact on students and teachers and to identify programmatic improvements and policy-level issues to be addressed.

A close relationship with New Jersey’s business community, the NJ Department of Education, the Governor’s office, the Commissioner of Education, NJ legislators and local public officials (Boards of Education, council members, etc.) will be critical to achieving the project’s short- and long-range goals.  

