Synthesis of the STEM Forum 2006 Proceedings 

and the 

Summary Reports of the STEM 2007 Working Groups 

This summary, intended to be a working document for Compact members, is an attempt to combine in an organized way the questions that were raised and the consequent solutions that were offered by the participants in the STEM Talent Development Forum of 2006 and the Greater Philadelphia STEM Conference of 2007.   In each conference, issues were raised and solutions were offered.  
This summary can be thought of as a catalogue of STEM-related ideas,  Members of the Compact Steering Committee might consider using the contents of this document 1) as a way to manage the rich pool of ideas gathered at the two summits, 2) to reflect on the breadth and depth of interest in STEM on the part of those to attended either summit, 3) to gauge the support for STEM initiatives in the Greater Philadelphia region, and 4) to organize ideas that people in the region have for approaching STEM-related issues.   
The document was prepared by looking at the priorities of the two summits, as evidenced by the breakout sessions listed below and by extracting from the proceedings of the two events issues and ideas put forward by participants.  Clusters of ideas emerged around the roles of K-12 education, university education, corporations, workforce and economic development, government, and collaborations.  This document is organized around those ideas.
Because the topics from the two summits are so inter-related, the sections of this summary represent only convenient, but artificial, divisions of the larger whole.  Therefore, in the sections that follow, some ideas that appear in one section might rightly belong in another section.  It is difficult and often misleading to segment ideas that should remain connected in order to provide a complete picture.  However, for the sake of convenience in this preliminary document, the divisions have been made.  This summary can provide a basis for looking for connections and ways to integrate related ideas.

Emphasized are the questions and solutions that emerged from the roundtables in 2006 and from the working groups in 2007. The two conferences were organized in somewhat different ways, as the chart below illustrates.  The items listed in each column are the topics for the roundtable/working groups for the two forums.
This document might be viewed as a preliminary document from which a more useful integration of the two summits with ideas that we are discussing currently.  Everyone is encouraged to rework the organization and ideas presented here to produce a regional approach to STEM that includes the thinking of many parties.

	STEM Forum 2006
	STEM Forum 2007

	Building student interest in STEM-related careers    
	Increasing enrollment in STEM courses and programs 6-12 



	Building student interest in STEM-related careers
	Increasing Enrollment in STEM Courses and Programs – Years 13 - 16



	
	Improving Pre-service STEM Education



	
	Attracting more people (career shifters, high school graduates, STEM majors and undeclared majors) to STEM education. 



	Developing STEM-related professional development programs for K-12 teachers
	Strengthening professional development and training for STEM educators (K-12) 



	
	Strengthening Professional Development and training for STEM educators 13 - 16



	Engineering Deans’ Roundtable


	

	Integrating STEM-related programs at the secondary and post-secondary levels
	

	Integrating incumbent worker education and economic development
	

	Identifying programs, methods and tools students need to master STEM
	

	Sector issues/approaches to deal with STEM education
	

	STEM and Economic Development education
	


The organization of this synthesis document flows more closely the organization of the 2007 STEM Forum.  By looking at the issues, questions, ideas and suggestions that were advanced by speakers and panelists and participants in 2006 and by participants in the 2007 working sessions, somewhat logical coherent groups of issues and proposed solutions emerged.  Every attempt was made to retain the language of the recorded notes from each session in order to preserve the quality and flavor of each issue posed or suggestion offered.  This will help to give us a sense of what participants at the two summits were thinking.  

The document is divided into the following sections:
A.  PK-12 Education Systems
[page 5]



1. Motivating and Recruiting Students to STEM

2. Reforms Efforts

3. Teachers

a.  Pre-Service

b. Professional Development

B. 13-20 Education (undergraduate and graduate)   [page 13]


C. Engineering Education  [page 16]
D. Corporations/Industry [page 18]
E. Economic Development/Workforce  [page 19]
F. Government/Policy [ page 22]
G. Funding  [page 23]

H. Collaborations  [page 24]
For purposes of reference, the Key Recommendations from the 2006 Summit are listed below.  Each recommendation is also listed in one of the sections that follow.
1. Form a Regional Compact for STEM Education. This Compact will facilitate the implementation of Forum recommendations by coordinating the efforts of the National Science Foundation- funded Math/Science Partnership of Greater Philadelphia, the Philadelphia Math and Science Coalition, the Department of Labor funded

Applied Engineering Technology project, and others.

2. Involve Industry in Shaping STEM-Related Education Programs. The focus should be on encouraging the development of curriculums that incorporate STEM programs in grades K-12 and in college/university programs that are directly tied to business needs. At the same time, opportunities should be created for keeping STEM K-12 and college/university faculty current in their fields.

3. Increase Enrollment in STEM Education. Efforts should be coordinated to increase

enrollment in STEM programs throughout the region, including enrolling 10,000 students in the region’s Applied Engineering Technology programs by 2010.

4. Develop a Plan. Set quantitative and aggressive regional performance and outcome measures that includes the following elements:

· Taking Inventory. Take inventory of what is happening regionally and nationally and disseminate it – then find funding to replicate and bring to scale the best formal and informal practices/models from within the region and across the country.
· Developing a Research/Evaluation Infrastructure. Create a research/evaluation infrastructure to gather relevant regional research findings and statistical reports that document and quantify the work of the Compact and the return on investment for the region.
· Developing a Communications Strategy.  Develop a communications strategy to increase enrollment, to insure that key messages are consistently conveyed, and to keep all audiences current and involved.

· Supporting Teacher Development. Develop a regional approach to supporting

the creation and ongoing development of STEM teachers.

· Transforming Teaching. Seek ways to radically transform teaching through technology-based and applied learning with input from STEM professionals.

In each of the summits, participants were encouraged to raise questions and issues.  Some of these were posed in advance by the organizers.  In addition, the dialogues that arose in both summits produced ideas, solutions and perspectives on many of the issues.  Within each section of this summary issues appear in bold print and ideas related to that issue follow in numbered lists.  The numbered lists are titled “Solutions.”  This is not intended to be a definitive term, but does, in all probability, convey the spirit in which the ideas were offered during the summits.

The language that appears in this summary is the language used in the notes from the two summits.  Ideas appear in the form in which they were articulated and recorded during the summit. 
Items in the list are not in priority order.  Setting priorities for ideas that the Compact might pursue is an ongoing task and the reason for this summary.

A. K-12 STEM Education 
Six of the fourteen breakout groups from the two summits were devoted directly to K-12 STEM education topics.  Within these sessions there seemed to be three majors themes:  motivating students to enter STEM fields, reforming STEM education and the preparation and professional development of teachers of STEM subjects.  These three themes serve as organizing devices for this section.
1. Motivation and Recruiting Students Toward STEM

Increase Enrollment in STEM Education. Efforts should be coordinated to increase

enrollment in STEM programs throughout the region, including enrolling 10,000 students in the region’s Applied Engineering Technology

programs by 2010.    [From 2006]
ISSUES:  How can students and adults be motivated to pursue STEM-related careers?  By the time students reach high school, isn't it too late to develop an interest in STEM-related subjects?   What new incentives, if any, are needed to increase student interest in careers in new emerging STEM sectors across the education spectrum from 6th grade to the Ph.D. level?
SOLUTIONS:

1. Build and expand STEM-related pathways throughout the region's K-12 education systems. Require K-12 and post-secondary systems to build and certify pathways from high school through community colleges and/or four-year colleges and universities for students majoring in STEM courses.  We need to somehow prepare kids for what will be in the future, not necessarily what is now.
2. Involve young people in the dialogue around STEM.
3. Promote high-engagement programs for students (e.g. robotics, experiential learning, problem based learning)..
4. Support highly engaging teachers. Train teachers in designing and facilitating courses that are interesting, exciting and relevant for middle and high school students.  Teacher retention and teacher passion over the long-term
a. Elective courses may include topics in:  technology, biotechnology, engineering, mechanics

b. Technology based learning opportunities
5. High expectations for all students is critical
6. Continue programs which link schools with business and higher education 
a. Externships

b. Internships

c. School visits to regional employers

d. Industry visits in the schools

e. Support curriculum development initiatives
7. Integrate business and technology in high school academies.
8.
Interdisciplinary courses, curriculum integration
9.
Cross grade level programs
10.
First Things First program requires teachers to mentor a cohort of students throughout their HS career and to reach out to parents.  Norristown HS does this
11.
Delaware state model for tech ed has rigorous entry requirements, full day themes and expectations for college.  
12.
West Chester university Graduate Business Center’s business adventure program with Junior Achievement
13.  Insufficient parental involvement and understanding. Parental involvement that is mandatory at charter schools.
14. Create a STEM magnet school in each major school district or urban county.
15. A cultural and social movement that supports STEM education and STEM-related professions must begin with more concerted efforts to include women and minorities, as well as experts from industry supporting the movement via use of adjunct professors. Particular attention must be paid to demonstrating the importance of STEM related careers and not based solely on corporate philosophies of individual and company wealth.
ISSUES:  How early must students be introduced to STEM subjects as potential career choices? How should STEM be dealt with in the early grades? Middle school is critical in terms of math and literacy and courses are currently not sufficiently engaging. Middle school is critical for engaging interest in science. What can school systems do in the middle years (7th and 8th grades) to build student awareness of the vast variety of STEM career choices? 
SOLUTIONS:

1. Permit industry volunteers to work with middle school teachers to introduce students to STEM career choices and to review the content of STEM education courses used in middle and high schools.

2. Introduce middle and high schools students to real world STEM opportunities through proven national programs such as Project Lead the Way and Adventures in Technology.
3. Socialization critical – related to school context

a. Mentors for students (adults as well as age appropriate mentors)

i. Mentors need to look like kids

ii. Reach kids online – where they are already interacting with others

b. Scaffold kids early to get into higher level classes

c. Foreign language courses

d. Courses with high rigor but different approaches

e. Kids can only project themselves someplace where they see others like them (race)
ISSUES: How can a local industry-education collaborative play a greater role in helping parents and students consider STEM-related career paths? How can an industry-education collaborative familiarize parents, students, and teachers about the many public incentives students can use to obtain post-secondary STEM degrees?
SOLUTIONS:

1. Regional industries must invest in raising parental awareness of the value-added of STEM-related careers for their children and grandchildren.
2. Many high school students (as well as their parents and school counselors) are not    

familiar with the level of job growth or the STEM skill needs of small “growth” companies in their region and consequently are unable to build these factors into

their education and career planning.
3. Collaborative members should conduct briefings at middle and high schools to familiarize parents, teachers and counselors with the long-term benefits of a STEM-related education in an ever-growing technical job market in the region.
4. Regional collaboratives and member companies should conduct Junior Achievement-type programs to introduce middle school students to the world of STEM and sponsor regional competitions where young innovators design, build and demonstrate their products/inventions, guided by industry mentors.
5. A cultural and social movement that supports STEM education and STEM-related professions must begin with more concerted efforts to include women and minorities, as well as experts from industry supporting the movement via use of adjunct professors. Particular attention must be paid to demonstrating the importance of STEM related careers and not based solely on corporate philosophies of individual and company wealth.
6. Message about the future of IT positions/careers is inaccurate and may be deterring people from entering IT programs

7. Businesses to lead marketing campaign to young people “We need you.”

a. Perhaps a CSI type approach for IT / Computers

b. More information is needed by parents and students about the career path and the industry need e.g. STEM career presentations, highlight STEM during college recruitment fairs

c. Target African American and Hispanic TV / Radio stations

d. Needs to be a coherent and targeted effort of business and K-12 and higher education

8. Support for parents (e.g. Parent Survival Kit) for when kids say they don’t like math or science 

ISSUES:  How can public/private collaborations provide the leadership needed to transform STEM education and enable it to address student and industry needs in new emerging STEM sectors?  How can business-education collaborations stimulate the integration of STEM programs at the secondary and post-secondary levels to heighten student interest in STEM careers?  What can STEM-focused companies do to provide students with first-hand experiences about the types of STEM-related jobs they need to fill over the next five to ten years?
SOLUTIONS:
1. Communications between economic development stakeholders (including K-12 and higher education entities) and smaller “growth” companies is sporadic and therefore limits the amount of information that is available to educators in the region about the range of STEM-skills needed in many growth companies.
2. How do we meaningfully measure our work?

a. PVAS ( extend beyond K-12 (to 30 years)/national system? State system? Higher education system?

b. Tie to financial aid system
3. Promote regional dual enrollment opportunities permitting high school students to earn credits for STEM courses taken at community colleges and four-year colleges and universities.

4. Create a STEM magnet school in each major school district or urban county.

5. Utilize regional business-education collaborative to support internships to keep STEM teachers current in their fields and provide school systems with industry STEM mentors.

6. Develop a state supported "best practices" clearinghouse to share information with educators about model STEM programs and pedagogy, and prevent duplication of effort.

ISSUE:  How will enactment of "Innovation Math and Science Honors Scholarship Programs" as recommended by the House Innovation and Competitiveness Act increase student interest in STEM careers?

2. Reform  

Involve Industry in Shaping STEM-Related Education Programs. The focus should be on encouraging the development of curriculums that incorporate STEM programs in grades K-12 and in college/university programs that are directly tied to business needs. At the same time, opportunities should be created for keeping STEM K-12 and college/university faculty current in their fields.  [From 2006]
ISSUE:  What improvements must be made in curricula to increase secondary and post-secondary student interest in STEM-related careers?
SOLUTIONS:
1. Utilize regional business-education collaboratives to help shape STEM-related curricula at the secondary level so it correlates with STEM-related career opportunities in the regional job market.
2. Companies and regional collaboratives must increase the placement of state-of-the-art equipment and materials in K-12 STEM classes to give students access to real-world learning experiences.
3. Align school district system for improvement/plans

4. A systems approach to revitalizing interest in STEM education is needed. Traditional 20th Century approaches to curricula development and implementation (timed instructional periods, lectures, isolated and fragmented approach to specific disciplines) must be replaced with project-oriented, interdisciplinary and critical-thinking based instruction where both academic/technical knowledge and communication/soft skills are equally presented.

ISSUES:  How is STEM education being influenced or restructured by emerging businesses undergoing transformation by technology and innovation? What is the impact on STEM education of emerging sectors such as aerospace, biotechnology, hydrogen-based fuels, geospatial technology, and nanotechnology? How will these new technologies impact on STEM education in K-12 schools where early student attitudes are shaped?
SOLUTIONS:
1. New and emerging technologies require K-20 schools to update STEM-related curricula and teacher skills on a continuous basis to provide their graduates with the latest STEM knowledge and skills.

ISSUE:  How can public/private collaboratives provide the dynamic regional leadership needed to improve and re-design K-12 pubic school systems so they can be responsive to the STEM talent development needs of the region, especially for new and expanding companies?
SOLUTIONS:
1. Regional business-education collaboratives must undertake research projects that generate sufficient data about high-growth STEM-skill needs so that K-20 educators and key companies can develop STEM-focused education programs that provide qualified graduates for available job openings.
2. Increased feedback loop
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     3. Longitudinal research/feedback with business, industry and colleges

High School ( College/Training ( Business

4.Lobby for more federal funds to support 6-12 STEM outreach.

ISSUE:  What steps can local and regional decision-makers take to reduce barriers to integration of STEM-related programs?
SOLUTIONS:
1. A systems approach to revitalizing interest in STEM education is needed. Traditional 20th century approaches to curricula development and implementation (timed instructional periods, lectures, isolated and fragmented approach to specific disciplines) must be replaced with project-oriented, interdisciplinary and critical-thinking based instruction where both academic/technical knowledge and communication/soft skills are equally presented.
2. Require STEM pipelines to have multiple entry and exit portals in courses that are both rigorous and built on high academic standards.
3. Create a STEM magnet school in each major school district or urban county.

4. Promote regional dual enrollment opportunities permitting high school students to earn credits for STEM courses taken at community colleges and four-year colleges and universities.
ISSUE:  Should we continue to advance K-12 students in STEM programs who are not competent in the subject matter, or create meaningful standards and enforce them?

ISSUE:  What can be done to gain acceptance of integrated "fast pace" curricula in STEM education programs to permit students to move at their own speed from 9th

grade through the 4th year at the post-secondary level?

ISSUE:  Do we need an amendment to the U.S. constitution making the federal government responsible for K-12 education?
3a.  Teachers - Pre-Service
ISSUE:  What kind of incentives can be offered to increase student enrollment in STEM-related teaching careers?
SOLUTIONS:
1. Urge counselors and administrators of middle and high schools to promote awareness of STEM programs and careers for students, parents, teachers.

2. Using the leverage of a regional collaborative, develop an Advanced Placement/International Baccalaureate (AP/IB) Program within the region’s teacher training institutions and universities to train undergraduate and graduate students to be AP/IB teachers in math and science courses.

3. Request the state to set higher standards for STEM teachers and require more rigorous training of teacher candidates at the college and university levels.

ISSUES:  How can colleges and universities improve the education of prospective teachers in STEM-related subject areas?  What can we do to refocus teacher training at the traditional teacher training institutions to bring about reform of long-established teacher training principles and curricula?
SOLUTIONS:
1. Prospective STEM teachers need to be provided with education and training that integrates content and pedagogy; 

2. Emphasis must be placed on holding individual educators responsible for lifelong professional development.
3. Demand that schools of education improve and strengthen STEM-related under- graduate, graduate, and post-graduate programs to produce more and better STEM teachers.
ISSUES:  How can sufficient public and/or private funding be raised to augment federal investments in STEM teacher training partnerships at institutions of higher

education to improve math and science instruction at the elementary and secondary levels?

3b.  Teachers – Professional Development
ISSUE:   What must be done to enhance the skills of current K-12 teachers in STEM-subject areas?
SOLUTIONS:
1.
Robust career development of STEM teachers is needed — more opportunities for these teachers to work in industry over the summer to keep a “real world” perspective on their field.  
2.
STEM-related professional development for Principals/School Administrators is also key.
3.
Utilize regional business-education collaborative to support internships to keep STEM teachers current in their fields and provide school systems with industry STEM mentors.
4.
Too many local school systems operate without a coherent vision or focus on STEM teacher professional development needs.
5.
State support in PA for teacher professional development programs is declining rather than increasing.
6.
STEM teacher professional development programs should be designed to reflect the continuous changes taking place outside the classroom in science, technology, engineering and math.
7.
There is not enough professional development for secondary educators about STEM-related fields and careers.

8.
Increase the number of summer institutes sponsored by industry to introduce K-12 teachers to STEM in the workplace.
9.
K-20 STEM teachers must have greater access to summer and short-term internships in regional companies to inform them of the changing STEM related knowledge and skill requirements of industry.
10.
Train teachers in designing and facilitating courses that are interesting, exciting and    relevant for middle and high school students
a. Elective courses may include topics in:  technology, Biotechnology, engineering, mechanics

b. Technology based learning opportunities
ISSUE:   Do you believe our math and science teachers could benefit from closer collaboration with career and technical education teachers in a process to engage students (and themselves) in more "real world" practical application of math and science?
SOLUTIONS:
1. Discovery/inquiry/hands-on based curricula is the best way to support private sector innovation, as they would mirror how innovation occurs.

2. Involve industry members of a regional collaborative in providing a real-world context to K-12 STEM curricula to better engage students’ interest in STEM.

ISSUE:   How can regional partnerships stimulate the adoption of STEM-focused training and retraining programs for K-12 teachers programs to fill the current teacher skills and knowledge gaps in STEM and foreign language education?
SOLUTIONS:
1. Ask regional business-education collaboratives to provide industry members with increased opportunities to help shape and participate in regional STEM teacher professional development initiatives.

ISSUES:   Would it be a realistic goal to change the K-12 system to allow industry professionals to become teachers without getting certified? (i.e. professional engineers, biologists, chemists, etc.) What can be done to create accelerated teacher

certification programs for individuals with STEM and foreign language experience and skills?  How effective is an Adjunct Teacher Corps likely to be in filling the short-term needs for "experienced" STEM teachers at the K-12 level?
SOLUTION:
1. Create a regional Adjunct Teacher Corps to encourage math and science professionals from industry to serve as adjunct middle school and high school STEM teachers.
ISSUE:   What is industry's obligation to the educational system and the community?

B. University STEM Education (13-20)
ISSUE:   What steps must be taken to increase the number of college students that enroll in STEM-related undergraduate and graduate programs?
SOLUTIONS:
1. Ensuring the competitive preeminence of the U.S. high-tech sector in the global economy absolutely requires a totally inclusive recruitment initiative bringing in minorities, women, and students from all socioeconomic, ethnic, and demographic walks of life. We must mirror the global marketplace when focusing on recruiting talent in STEM related fields.

2. Request the federal government to provide financial incentives to students registering as STEM  majors at the post-secondary and graduate levels and fund internships for high school counselors and teachers of math and science.

3. Require all education entities to inform students of available incentives for post-secondary STEM majors.
4. Urge universities to assign faculty to increase awareness of STEM programs and careers for students, parents, teachers, counselors and administrators of middle and high schools.
5. Ask industry and government to provide scholarships to high-achieving high school graduates interested in STEM-related careers and internships for STEM majors at a post-secondary level.
6. STEM faculty at the post secondary level are “gate keepers” to student success – this kind of subtle behavior is a barrier to attracting and retaining more students in STEM fields and results in attrition we can not afford to absorb.  Need to make then strong pedagogs, advisors and advocates. 

7. High School courses in STEM disciplines are not rigorous enough to prepare students for STEM courses at the post-secondary level (in particular, math and science courses); as well, students are not adequately prepared for college life.

8. Accessibility to and affordability of college remains a barrier – for STEM fields, or in general.

9. We are not examining closely enough how Historically Black Colleges and Universities (HBCUs) adequately prepare their students to succeed in STEM-related fields or after their post-secondary experience in general.  

10. Create a regional/national campaign similar to MTV’s “Rock the Vote” campaign in order to sign students up for programs/pathways that attract and retain students to STEM-related careers (a regional/national STEM Educational Passport registration drive).  Make STEM a patriotic issue.  al campaign for STEM Education.  Make it a national initiative like the President’s Council on Physical Fitness.  Perhaps a national STEM challenge program with recognition and rewards

11. More representatives from the media should participate in shaping strategies for STEM education & STEM fields (not simply by reporting on what groups like those at the forum are doing) – we should leverage the expertise of the media in terms of marketing & information dissemination to appeal to the broadest audience possible (this generation of students, the next generation of students, parents, other stakeholders – all of whom we believe need to hear distinct messages about the value of STEM in the global economy).  

12. Research, study, and utilize data on the psychological/creativity profiles of young students (their creative profiles, the role of “play” in learning, etc) in order to find effective ways to encourage them to pursue STEM disciplines.  Experts from other disciplines not directly related to STEM must be invited to participate in shaping the direction of STEM learning (psychologists, etc).  

13. STEM faculty at the post-secondary level should be required to work in the business world in the fields they teach in order to elevate their pedagogy to include more instances of applied learning.  Alternatively, make better use of industry experts in higher education as well.

ISSUES:   In what ways must STEM education change so that graduates are prepared to support engineering design, innovation, and entrepreneurship? How is STEM education being influenced or restructured by emerging businesses undergoing transformation by technology and innovation?  What can regional colleges and universities do to assure economic development entities that they can meet the current and future STEM education and knowledge expectations of innovative companies interested in locating in the Tri-State area?
SOLUTIONS:
1. STEM education and training that supports private sector innovation must become a critical component of all traditional areas of education (e.g., liberal arts, etc.)

2. Integrating education and research (the longstanding NSF model) must continue

3. By offering internships abroad for U.S. students in STEM-disciplines, as well as offering “reverse Rhodes Scholarships” bringing the best STEM students from around the world, develop an international network of ideas and trade.

4. New and emerging technologies require K-20 schools to update STEM-related curricula and teacher skills on a continuous basis to provide their graduates with the latest STEM knowledge and skills.
5. Regional collaboratives must initiate and support research studies to determine the STEM-skill needs of regional companies, especially high-growth companies, and to help educators and industry leaders develop STEM-focused education programs that provide qualified graduates for available job openings.

6.
Increase university accommodation for full-time employees at smaller companies so they can pursue STEM-related courses on a part-time basis.
7.
Regional business-education collaboratives must undertake research projects that generate sufficient data about high-growth STEM-skill needs so that K-20 educators and key companies can develop STEM-focused education programs that provide qualified graduates for available job openings.

8.
Communications between economic development stakeholders (including K-12 and higher education entities) and smaller “growth” companies is sporadic and therefore limits the amount of information that is available to educators in the region about the range of STEM-skills needed in many growth companies.
9. Integrating education and research (the longstanding NSF model) must continue
ISSUES:   What do we do to keep our undergraduate and graduate STEM students in our region's labor market? This region has a major problem with not keeping its students after college – they leave.
SOLUTIONS:
Most people don't realize how large our economy is. It's a $450 billion gross state product. That's the 6th largest in America and it's the 17th largest in the world.
C. Engineering Education 
ISSUE:   What are engineering schools doing to collaborate more effectively with industry in dealing with technological change? How effectively is engineering education being tied in with technical education? With technology applications?
SOLUTIONS:
We need to increase and strengthen linkages between academia and industries to help students better understand what engineers must learn and what they do when they enter the world of work.

ISSUE:   What major trends are taking place in engineering education as a result of changing market needs in industry?
SOLUTIONS:
1. Promote collaboration between engineering schools, K-12 systems, four-year colleges and universities, and business and industry to create regional partnerships to raise parent/student/educator/citizen awareness of engineering school requirements, sponsor engineering-related projects for K-16 students, and promote post-secondary engineering majors.

2. Request the federal government to provide financial incentives to students registering as engineering majors at the post-secondary and graduate levels and fund engineering internships for high school counselors and teachers of math and science.

3. Require all education entities to inform students of available incentives for post-secondary engineering majors.

4. Urge engineering schools to assign faculty to increase awareness of engineering programs and careers for students, parents, teachers, counselors and administrators of middle and high schools.
5. Promote collaboration between engineering schools, K-12 systems, four-year colleges and universities, and business and industry to create regional partnerships to raise parent/student/ educator/citizen awareness of engineering school requirements, sponsor engineering-related projects for K-16 students, and promote post-secondary engineering majors.

ISSUE:   How are engineering schools working with industry to support innovation and technology transfer?
ISSUE:   How well are students benefiting from changes being thrust on engineering schools and their programs by changing industry expectations and needs?
SOLUTIONS:
1. Efforts should be coordinated to increase enrollment in STEM programs throughout the region, including enrolling 10,000 students in the region’s Applied Engineering Technology programs by 2010.
2. . . . there are many industrial sectors, particularly in manufacturing, that are undergoing tremendous transformation. Individuals working in these fields have a basic skill set required for employment in new economy STEM fields, but need some additional education and training to be fully prepared to enter these jobs.
3. Students entering engineering schools must come in as engineering generalists and specialize later as they obtain more information about specific engineering careers.

4. Too many high school students forego majoring in engineering because they hear that "it is too hard."

D. Corporations/Industry
ISSUE:   What is industry's obligation to the educational system and the community?
SOLUTION:
1. Policy makers at all levels must give greater attention to supporting and strengthening STEM education at the K-20 levels.

ISSUE:   Given industry is identified as the beneficiary of the innovators the education system creates, and the community supplies raw materials (students/workers) as well as financing for training, what is industry's obligation to the educational system and the community? How can industry engage?
SOLUTIONS:
1. Regional collaboratives must invite key company executives to serve on advisory groups shaping STEM-related education programs in K-12 school systems.

2. Under-30 engineers, scientists and technologists must periodically visit middle and high schools to introduce students to the challenges of STEM-related careers and to serve as STEM mentors.
ISSUES:   How can a local industry-education collaborative play a greater role in helping parents and students consider STEM-related career paths?  What can STEM-focused companies do to provide students with first-hand experiences about the types of STEM-related jobs they need to fill over the next five to ten years?
SOLUTIONS:
1. Regional industries must invest in raising parental awareness of the value-added of STEM-related careers for their children and grandchildren.
E. Economic Development/Workforce
ISSUE:   What must be done to attract the best and brightest students and workers, and thereby keep the U.S. at the forefront of science and technology?
ISSUE:   How can regional economic development leaders be sure they can deliver the right people with the right skills when they begin to "sell" their region to high-growth companies interested in moving new facilities into the area?

ISSUE:   How will raising the focus on STEM-related education enable the U.S. to maintain its competitive edge and remain the premier place in the world for innovation?
SOLUTIONS:
1. Funding for STEM-related research and training and education for STEM-related teaching professions must increase drastically for the U.S. to assure and retain its preeminent position in the global marketplace.

ISSUE:   What steps must we take now to guarantee that in the future the U.S. will have the advanced scientific and technological excellence it needs to compete successfully with any nation around the world?
SOLUTIONS:
1. Training incentives must be offered to workers to keep them in the workforce pipeline.

2.  Funding for STEM-related initiatives must funnel to the programs that support private sector innovation (this may not be the case presently, from an overall systemic analysis).

3.  Pipelines must be tied to jobs that are immediately available and reflective of changing industry needs.

4.  Job opportunities must be communicated to workers in terms of required competencies and the available skills-upgrading in the education process.

5. Industry-designed career ladders must provide multiple levels for entry and exit, and serve as a framework to implement performance training.

6. Standards and certifications must be industry defined; certifications must be portable.
7. Training and education for incumbent workers must be accessible and affordable.

ISSUES:   How can full-time incumbent workers realistically pursue STEM-related bachelor and master degrees that require 30 or more hours of credits? What critical barriers are incumbent workers likely to face in acquiring higher education degrees?  How can employers assist incumbent workers acquire STEM-related degrees that would make them better able to handle new technologies and to increase company productivity and competitiveness?  Which education entities are incumbent workers likely to attend to take STEM-related courses?

ISSUES:   Where can incumbent workers find the funds and/or loans needed to pay for several years of STEM-related courses as part-time students in colleges and/or universities? How can government-funded education and training programs be improved to encourage incumbent and/or dislocated workers to acquire new STEM-related knowledge and skills?
ISSUE:   How can new STEM-related education investments help K-12 students and workers reach their full potential so they can unleash their creativity and ingenuity and push the boundaries of U.S. scientific and technological capabilities?

ISSUE:   What do we need to do in STEM for workers over 55 in the coming years considering the baby boom demographics? (Given the increase in life expectancy for Americans, and the social issues we face in MEDICAID and Social Security, it is reasonable that people may have/need a productive work span that stretches well beyond the industrial age definition of retirement.)

ISSUE:   How effective are federal employer-based training tax credits likely to be as an incentive to increase employer participation in STEM-related degree programs for incumbent workers?
SOLUTIONS:
1. Part of the President’s American Competitiveness Initiative is an important proposal to direct more resources to tuition assistance through Career Advancement Accounts that would help the workforce system contribute more significantly to the development of STEM talent.

ISSUE:   How can regional economic development leaders be sure they can deliver the right people with the right skills when they begin to "sell" their region to high-growth companies interested in moving new facilities into the area?

ISSUE:   What do we do to keep our undergraduate and graduate STEM students in our region's labor market? This region has a major problem with not keeping its students after college – they leave.
SOLUTIONS:
1. Most people don't realize how large our economy is. It's a $450 billion gross state product. That's the 6th largest in America and it's the 17th largest in the world.
ISSUE:   What can regional colleges and universities do to assure economic development entities that they can meet the current and future STEM education and knowledge expectations of innovative companies interested in locating in the Tri-State area?
ISSUES:   If the message needs to get out to the general public, how do we achieve this and pull from the full labor pool to support the nation’s needs, not just K-12? In addition, how do we deal with the challenge of globalization, its impact on jobs to the worker, and the need to communicate that STEM is critical to current and future jobs?

ISSUE:   What can public/private collaborative do to encourage the region's employers, community colleges, 4-year colleges, universities, and unions to support the concept of life-long learning for incumbent workers?
SOLUTIONS:
1. A “common language” is needed for all stakeholders (e.g., Work Keys).

2.  The pipeline for workers extends from “K to gray.”

3. Career pathways can be within an industry and across industries.

4. The regional collaborative must build stronger links between career paths within education entities and job opportunities in the world of work.
5. The regional business-education collaborative must be industry-driven but in a non-threatening way.

ISSUE:   Who will design and test the metrics that can periodically be used to measure performance of regional economic development initiatives? Who will design the benchmarks to track the short and long-term impact of economic development initiatives on the regional economy?

F. Government

ISSUE:   What more can state and federal government entities do to increase the number of STEM graduates and STEM job opportunities?
SOLUTIONS:
1. Policy makers at all levels must give greater attention to supporting and strengthening STEM education at the K-20 levels.
2. Develop a state supported "best practices" clearinghouse to share information with educators about model STEM programs and pedagogy, and prevent duplication of effort.
3. State departments of education must mandate that all middle and high school students take STEM classes to better understand the need for increasingly technical knowledge and skills in an ever-changing world.
4. We often do not view government as being an asset in a region, but they are a major component of an economy. If the feds, state officials, and local representatives are working against each other or at cross-purposes, then they become a liability, a drag on the region’s economy. But alignment of these levels of government can provide an amplifying effect to regional economic development efforts. We are in alignment now, particularly on STEM issues. This is the time for a bold agenda, the time to act. What actions must be taken by policy makers to raise the STEM challenge to the top of the stakeholders’ priorities list?

ISSUE:   How can the region’s governors better channel their state’s resources to incentivize regional economic growth and job development to make the Tri-State companies more productive and able to compete in the global marketplace?

ISSUE:   Do we need a National Engineering Foundation to support applied engineering research to complement basic research supported by NSF?

G. Funding

ISSUE:   How can sufficient public and/or private funding be raised to augment federal investments in STEM teacher training partnerships at institutions of higher

education to improve math and science instruction at the elementary and secondary levels?
SOLUTIONS:
1. State support in PA for teacher professional development programs is declining rather than increasing.
2. Funding for STEM education must begin with funding early childhood and basic education.
3. Funding for STEM-related initiatives must funnel to the programs that support private sector innovation (this may not be the case presently, from an overall systemic analysis).
4. Funding for STEM-related research and training and education for STEM-related teaching professions must increase drastically for the U.S. to assure and retain its preeminent position in the global marketplace.
.
H.  Collaborations

Form a Regional Compact for STEM Education. This Compact will facilitate the implementation of Forum recommendations by coordinating the efforts of the National Science Foundation- funded Math/Science Partnership of Greater Philadelphia, the Philadelphia Math and Science Coalition, the Department of Labor funded

Applied Engineering Technology project, and others.  [From 2006]
ISSUE:   How do you take some of the strategies identified in this Forum and put them into action? Where has it worked? How can we get over "not invented here?"
SOLUTIONS:
Of course, building or transforming a regional economy takes more than top flight universities. All the major economic assets in the region must play a role. This includes the business and economic development organizations, the financial assets as represented by angel investors, venture capital firms, and foundations, and the whole continuum of education and talent development institutions, including the public workforce investment system.

ISSUES:   How can a local industry-education collaborative play a greater role in helping parents and students consider STEM-related career paths? How can an industry-education collaborative familiarize parents, students, and teachers about the many public incentives students can use to obtain post-secondary STEM degrees? (Also appears in Section A)
SOLUTIONS:
1. Regional industries must invest in raising parental awareness of the value-added of STEM-related careers for their children and grandchildren.
2. Many high school students (as well as their parents and school counselors) are not    

familiar with the level of job growth or the STEM skill needs of small “growth” companies in their region and consequently are unable to build these factors into

their education and career planning.
3. Collaborative members should conduct briefings at middle and high schools to familiarize parents, teachers and counselors with the long-term benefits of a STEM-related education in an ever-growing technical job market in the region.
4. Regional collaboratives and member companies should conduct Junior Achievement-type programs to introduce middle school students to the world of STEM and sponsor regional competitions where young innovators design, build and demonstrate their products/inventions, guided by industry mentors.
5. A cultural and social movement that supports STEM education and STEM-related professions must begin with more concerted efforts to include women and minorities, as well as experts from industry supporting the movement via use of adjunct professors. Particular attention must be paid to demonstrating the importance of STEM related careers and not based solely on corporate philosophies of individual and company wealth.
6. Message about the future of IT positions/careers is inaccurate and may be deterring people from entering IT programs

7. Businesses to lead marketing campaign to young people “We need you.”

a. Perhaps a CSI type approach for IT / Computers

b. More information is needed by parents and students about the career path and the industry need e.g. STEM career presentations, highlight STEM during college recruitment fairs

c. Target African American and Hispanic TV / Radio stations

d. Needs to be a coherent and targeted effort of business and K-12 and higher education

8. Support for parents (e.g. Parent Survival Kit) for when kids say they don’t like math or science 

ISSUE:   What can public/private collaborative do to encourage the region's employers, community colleges, 4-year colleges, universities, and unions to support the concept of life-long learning for incumbent workers?
SOLUTIONS:
1. A “common language” is needed for all stakeholders (e.g.Work Keys).

2.  The pipeline for workers extends from “K to gray.”

3. Career pathways can be within an industry and across industries.

4. The regional collaborative must build stronger links between career paths within education entities and job opportunities in the world of work.
5. The regional business-education collaborative must be industry-driven but in a non-threatening way.

ISSUE:   How can a local industry-education collaborative play a greater role in helping parents and students consider STEM-related career paths?
SOLUTIONS:
1. Regional industries must invest in raising parental awareness of the value-added of STEM-related careers for their children and grandchildren.

ISSUE:   How can regional partnerships stimulate the adoption of STEM-focused training and retraining programs for K-12 teachers programs to fill the current teacher skills and knowledge gaps in STEM and foreign language education?
SOLUTIONS:
1. Ask regional business-education collaboratives to provide industry members with increased opportunities to help shape and participate in regional STEM teacher professional development initiatives.

ISSUE:   How can public/private collaboratives provide the dynamic regional leadership needed to improve and re-design K-12 pubic school systems so they can be responsive to the STEM talent development needs of the region, especially for new and expanding companies?

ISSUE:   How can business-education collaborations stimulate the integration of STEM programs at the secondary and post-secondary levels to heighten student interest in STEM careers?

ISSUE:   How can an industry-education collaborative familiarize parents, students, and teachers about the many public incentives students can use to obtain post-secondary STEM degrees?
Regional business-education collaboratives must undertake research projects that generate sufficient data about high-growth STEM-skill needs so that K-20 educators and key companies can develop STEM-focused education programs that provide qualified graduates for available job openings.


Develop a Plan. Set quantitative and aggressive regional performance and outcome measures that includes the following elements:

· Taking Inventory. Take inventory of what is happening regionally and nationally and disseminate it – then find funding to replicate and bring to scale the best formal and

informal practices/models from within the region and across the country.

· Developing a Research/Evaluation Infrastructure. Create a research/evaluation infrastructure to gather relevant regional research findings and statistical reports that document and quantify the work of the Compact and the return on investment for the

region.

· Developing a Communications Strategy.  Develop a communications strategy to increase enrollment, to insure that key messages are consistently conveyed, and to

keep all audiences current and involved.

· Supporting Teacher Development. Develop a regional approach to supporting the creation and ongoing development of STEM teachers.

· Transforming Teaching. Seek ways to radically transform teaching through technology-based and applied learning with input from STEM professionals. enrollment in STEM programs throughout the region, including enrolling 10,000 students in the region’s Applied Engineering Technology programs by 2010.    [From  2006]
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