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GREATER PHILADELPHIA STEM CONFERENCE

SUMMARY REPORTS OF WORKING GROUPS

GROUP #1 
Increasing enrollment in STEM courses and program 6-12 

What is working?

· High engagement programs for students (e.g. Robotics, experiential learning, problem based learning)

· Highly engaging teachers

· High expectations for all students is critical

· Strategic linkages with Business and Higher Education

· Business/Higher Education in classrooms

· Students to businesses

· Middle school career exploration opportunities

· Advisory councils

· Techies Days

· Integrating business and technology in High School Academies

· Interdisciplinary courses, curriculum integration
· Cross grade level programs

· 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

· Delaware state model for Tech Ed has rigorous entry requirements, full day themes and expectations for college.  Seems to work well. 

· West Chester university Graduate Business Center’s business adventure program with Junior Achievement

· Parental Involvement that is mandatory at Charter Schools
Obstacles:

· Middle School is critical in terms of math and literacy and courses are currently not sufficiently engaging

· Middle School critical for engaging interest in science

· Message about the future of IT positions/careers is inaccurate and may be deterring people from entering IT programs

· Insufficient parental involvement and understanding

· Potential disconnect between what we say we want/need and our measurement tools 

· Time constraints schools perceive to attain test scores by covering lots of material

· How we view our goal.  How we perceive the students in the system.

· Teacher retention and teacher passion over the long-term

· Engaging more students / schools to participate in projects such as FRST

· We need to somehow prepare kids for what will be in the future, not necessarily what is now

· How should STEM be dealt with in the early gardes?

Solutions/Ideas:

· Socialization critical – related to school context

· Mentors for students (adults as well as age appropriate mentors)

· Mentors need to look like kids

· Read kids online – where they are already interacting with others

· Scaffold kids early to get into higher level classes

· Foreign language courses

· Courses with high rigor but different approaches

· Kids can only project themselves someplace where they see others like them (race)

· Align school district system for improvement/plans

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

· Perhaps a CSI type approach for IT / Computers

· 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
· Target African American and Hispanic TV / Radio stations

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

· Increased feedback loop
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· Longitudinal research/feedback with business, industry and colleges

High School ( College/Training ( Business

· How do we meaningfully measure our work?

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

· Tie to financial aid system

· Train teachers in designing and facilitating courses that are interesting, exciting and relevant for middle and high school students

· Elective courses may include topics in:  technology, Biotechnology, engineering, mechanics
· Technology based learning opportunities

· Infuse more engineering into the K-12 system buy developing hands-on projects that can support current courses / curricula

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

· Support for parents e.g. Parent Survival Kit for when kids say they don’t like math

· Meaningful Business-Education partnerships

· Externships

· Internships

· School visits to regional employers

· Industry visits in the schools

· Support curriculum development initiatives

Resources

· The World Bank is developing economy metrics that w can look at

· La Salle’s program on Rapid Cognition and Hispanic students

GROUP 2
Increasing Enrollment in STEM Courses and Programs – Years 13 - 16

What is working in terms of addressing your focus area of STEM Education?
· Smaller colleges and universities are doing better at attracting, retaining and graduating students in STEM disciplines.  We must all learn their models for caring for and fostering students and replicate!

· Project Lead the Way (PLTW) – works very well academically.  Should be more broadly expanded to schools throughout the Philadelphia region. (see PLTW under “what is not working”).

· Experiential and problem-based learning in STEM disciplines at all educational levels is working – more of these types of learning are needed.
What is not working?  What are obstacles to progress or what has proven ineffective based upon your experiences?
· The cost of Project Lead the Way (PLTW) inhibits access to the program by less affluent school districts.  PLTW seems too rigid administratively which causes some schools not to adopt the program.

· 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 string pedagogs, advisors and advocates. 

· 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.

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

· 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.  

· There is not enough professional development for secondary educators about STEM-related fields and careers.

· While there are a great many wonderful programs promoting STEM, they are not organized in such as way as to effectively promote STEM Education on a regional or national scale.

· STEM Education and STEM Careers are not marketed on a national scale – STEM and education in general must be branded nationally.  Not enough grant dollars allow for marketing efforts in STEM programs.

· Intellectual Hazing at the college level

· PA still has a 9 month schooling system based upon an irrelevant agricultural schedule

· Accessibility and affordability of college education for underrepresented groups

What new ideas do we have?  How can we leverage deeper levels of collaboration and communication to make further progress in our region?

· 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

· We must now study countries that have surpassed us in STEM education (China, Japan, Finland, etc) to learn their best practices and replicate them in the U.S.

· Response:  This is overly simplistic.  Cultures differ, people lead different lives and we have not been “clocked” by other countries.  China and the US , for example, are not culturally similar

· 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).  

· 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.

· Educators from middle and high school levels (in concert with post-secondary educators) must jointly develop STEM curriculum in order to ensure students are adequately prepared at various educational levels.  

· 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).  

· National 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

· Reward and honor top STEM educators

· Use BLOGS and WIKIS to connect educators, students, parents and business

· Consideration must be given to modifying and expanding the traditional nine month school year to include real world STEM experiences for students (not necessarily confining those real world experiences to summer months).

· More pre-freshmen seminar programs concerning STEM must be implemented (similar to a program called “LEAD” that was once conducted at Montgomery County Community College – for more information on this idea, contact Larry Arrington at Delaware County Community College) in order to peak the interest of prospective college students.

· Shift the thinking so that both educators and students are teachers and can learn from one other in the course of a student’s studying in post-secondary programs. 

· Provide summer bridge programs focused on research  activity and tied to federal R & D investments; for example, college students as associate PIs

· Create fail safe supports for so they do not easily fail out or disengage from programs

· Need to reinvent entry-level math and science courses with an emphasis on small class seized, applied concepts, and interdisciplinary teams and courses.

· It is time for a cross-university strategic look / evaluation of tenure and the teach vs. research models

· Expand the role of Communities Colleges with both high schools and 4 year post-secondary institutions

What is the role of business & industry in this effort?

· Representatives from business and industry must join our efforts to tell us what is not working.

· B & I must provide direct financial support to STEM efforts – to promote, attract, and retain STEM students.

· B & I must also support STEM through focused and consistent involvement (in person, on the ground, via outreach events, classroom visits, CEO shadowing, co-ops, externships,  internships, etc) with academia, economic development, government, and other relevant STEM stakeholders.

· B & I must help educators shape STEM curricula.

· Representatives from B & I must consider becoming educators in STEM fields themselves to raise the quality of applied learning in the classroom.

· B & I to possibly release professional from 1-2 years for a “sabbatical” to teach

· Executives on Campus days, Scientist on campus days

· Rethink how B & I financially supports STEM efforts.  Get it out of “community relations” and the $1000 - $5000 support levels and begin to think more systemically and regionally.

· Business BLOGS for teachers and students to interact with businesses
What message do we believe stakeholders need to receive?

· Education in the 21st Century Must Be For & About Innovation – this succinct phrase derives from continually considering these two questions:  what is the purpose of education and what is the purpose of business and industry?

· We need to conduct a regional and national social marketing campaign that promotes STEM as the critical foundation of citizen success in the 21st century.  We need to clearly define what we mean by STEM Education and STEM careers

· We must use the rigor of STEM disciplines to our advantage to prepare students for the global economy of the 21st Century.

· We must quickly organize around STEM education and careers (at the strategic level – YES – but, more importantly, through action “on the ground” in a very well considered, tactical way), and operate with a sense of urgency that never diminishes in order to remain globally competitive.

· In order to change our regional and national culture concerning STEM, we must change behavior. 

· Young people and their parents both need to have more information about career options and the quality of life that can be derived from being in a STEM related career. 

· Programs like PLTW are important, but we also need people to think more broadly in terms of technological literacy

Resources
· PKAL is a critical resource for undergraduate education www.pkal.org
· AAAS tried STEM Education and it didn’t go well?  What are the lessons to be learned?

· Alternative to PLTW is CATTS EbD

· International Technology Association

· Center to Advance the Teaching of Science and Technology

· Engineering by Design – Curricular materials free to PA schools

· www.iteaconnect.org andwbeetervd@state.pa.us
· Technically speaking:  Why all Americans need to know more about technology at www.NAP.edu
· Preparing for the Perfect Storm report by NAE www.iteaconnect.org
GROUP 3

Improving Pre-service STEM Education

1. We need to provide information about the possible pathways to teaching to everyone, including students in K-12, universities, teacher preparation programs and industry.

2. In many cases, university professors do not model good teaching for pre-service teachers.  And some of what teacher candidates are required to take in college is not related to math and science curriculum or standards.

3. We need to identify the market forces that would lead to more students majoring in math and science and becoming teachers.

4. The is a disconnect between the worlds of K-12, higher ed and business.  We need more opportunities to dialogue about this so that each group can understand the goals and language of the other.

5. We need to address the roadblocks to better pre-service:  turf, standards, certification requirements, inertia, etc.

6. We should take advantage of students’ passion for technology and integrate more technology in pre-service so that teachers are up to date.

7. Career changers must jump through too many “hoops” in order to become teachers.  What is the right balance of preparation for those taking the non-traditional routes?

8. Consider non-traditional approaches to math and science degrees—2+2+2, dual majors, etc. so that math and science majors who want to teach can graduate in fours years or close to it.

9. There should be more internships for pre-service so that pre-service learning is closer to the needs of students.

10. Reshape pre-service education to include the following:  content specific pedagogy, best practices, how to foster innovation, creativity, problem solving, etc…

11. Consider introducing stronger pedagogical models, such as problem based learning, into pre-service education.  Other ideas include pre-service training in inquiry-based instruction and conducting research and/or action research.

Resources

· Forensic Mentors Institute.  Fredric Rieders Family Renaissance FDTU, Willow Grove.  This is an intensive summer lab experience for high school students (and sometimes teachers_ doing original forensic research and presenting it formally at summer’s end. 

· Governor’s Commission on Training America’s Teachers:  Research and Best Practices – www.pateach.org
· Program at Lesley College in MA that combines and integrates science content and pedagogy in a since course.  Programs are nearly all distance ed.

· 3E Institute at West Chester also has summer institutes that integrate science content and pedagogy in a single course and the courses are co-taught by K-12, business and higher ed professionals. 
· For information on why kids leave the pathway and what teachers need to know, consider Sheila Tobias’ work:  “They’re not Dumb, They’re Different.”

· UTEACH program at University of Texas in Austin – there are currently grants from Exxon available to replicate this model.

GROUP #4

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

What is working?

· Career shifters

· Enrichment programs

· Employer encouragement for continued education

· Alumni pools

· Quality teachers inspire students to move into the education field

What doesn’t work?

· Need to break down current barriers for industry professionals to move into education e.g. Certification requirements.  May need alternative forms of certification for career shifters

· Clearly articulated STEM careers

· Education of parents on the importance of STEM education

· Time dedicated to education prior to pursuing career path

· How education profession is viewed:

· Preparation/Exposure/Motivation

· Availability of resources

· Consistent encouragement to continue in STEM education

· Industry/Educators/Institutions acting as isolated entities

Ideas / Recommendations:

· Industry providing shadowing opportunities, job sharing opportunities

· Help students learn the relevance of what is being taught/real world experience

· Making STEM education more engaging

· Payback of student loans through teaching in STEM

· Broad education STEM Campaign

· Multi-disciplinary education

· Support/encourage reform and new approaches to teaching

· Pre-industry fellowships/summer internships for teachers

· Effort to target growing demographic shifts

· Clearly define what we men by STEM Education

· Match STEM experts with instructional experts to team teach

· Make Teaching a more competitive profession with higher pay

· Train downsized STEM employees and retirees to teach

· Market message to attract STEM educators in English, Spanish and perhaps some other languages as well.  Net multi-lingual and racial STEM educators to accommodate changing demographics

· Need to shift attitudes in post-secondary institutions toward adjunct faculty to make this a more highly respected position with better pay.  Also need to shift how adjunct faculty are accredited

· Develop a website that walks career shifters and undeclared students through the “life cycle” of STEM education.  Include a “STEM Student Profiler” that produces a specific set of options to act on at the end of the site visit.  Include a video BLOG on the site and begin capturing STEM graduate video clips to a common set of questions.  Build a video BLOG gallery of people at different stages of building a STEM based career.

Resources

· www.pateach.org – best practices in shortage areas

GROUP 5

Strengthening professional development and training for STEM educators (K-12) 

What works in Professional Development?
· Co-developing and co-presenting done to and expertise

· Sustained as in 2 -3 years

· Receiver of professional development has choice/voice

· Professional development is job-embedded (turn around use)

· Administrator involvement in professional development for them.

· Meaningful involvement with different stakeholders (education, business, administration, etc.)

· Time to collaborate, network, and reflect on practice.

· Data driven decisions

· PD on genuine cooperative grouping i.e. working interdependently as a group  but being assessed as a group

· All PD needs to model best pedagogical practices

What are the problems in professional development?

· Not enough time

· Administrators not involved or informed

· Contractual restraints of teachers and administrators

· Lack of accountability for science – uncertainty about this

· Lack of follow up and support move professional development into practice in order to impact student achievement.

· Financial support to insure sustainability of good professional development.

· Not enough professional development for people who do professional development

· Current PD is not helping to develop on-going community of learners

· Disconnect between what we teach and how/what we assess.

· Lack of meaningful, large scale connection between industry, K-12 education and higher education.

· Circular restraints and state mandates

· Resistance to risk taking (e.g. by teachers and students)

· Innovation is a key to STEM.  Innovation required risk taking but school systems do not support and reward risk taking

· In order for businesses and educators to collaborate, they need to learn how to collaborate

· Recruitment into non-school based PD is extremely challenging.  Need a more effective and efficient mechanism

New Ideas:

· On-line professional development for professional development providers (PA, DE).  We need to know how to “teach teachers”

· Testing collaboration, group work… not only individual testing

· Value risk taking ( change teacher prep for more flexibility (?)

· Administrators and teachers learning more about STEM topics and how to guide students

· Performance based pay

· Need to continue to develop strong leaders in education

· More release time for teachers to do creative and collaborative planning

· PD needs to model and promote collaboration among the disciplines

· PD programs at universities exist in silos.  There needs to be a forum for sharing programs and best practices.  Also need to have more collaboration to reach a larger number of teachers rather than having lots of small programs

· Dire need for STEM PD for administrators and school counselors

· Centralized location for marketing all regional PD for educators similar to Pennsylvania Pathways online training calendar facilitated by DPW www.pathways.org

· Develop system for rating and ranking STEM PD to ensure quality and weed out the weaker programs

· More online opportunities for STEM PD

· Engage industry to serve as “adjuncts” or “senior STEM professionals” in K-12.  How should they be paid?

· Industry leaders advising teachers regarding course content and current industry practices

· More collaborations between college and K-12 faculty

· Explore coordinating ACT 48 credits with existing industry continuing education programs.  When possible, put educators and industry folks in the same room together to discuss cutting edge topics

Resources

· Chapter 4  SS 4.21, 4.22, 4.23 Career and Education Work Standards

· www.Ludeced.com – Willard Daggett Ed.D.

· American Diploma Project – Business Partnerships

· www.biztools4schools.org
· Fast Company (magazine) articles on innovation

· DE has a statewide curriculum that is based on curricular needs.  There is a centralized training facility for teacher training in kit-based science.  Each teacher received at least 90 hours of PD.  PD sessions are generally conducted via a trio of people (classroom teacher, science specialist and higher education person).  District science specialists and DOE science specialists work collaboratively to provide sustained PD for teachers.

· Teaching professional development by Chris Dede, Harvard University Press

Other

· Ensure that the demographics of people who attend conferences is more diverse and representative of high risk populations

GROUP 6

Strengthening Professional Development and training for STEM educators 13 - 16

Why Professional Development for Faculty?

1. Pedagogy that keeps students in STEM to find motivators

2. To make HE STEM Faculty more inclusive to go from 20% college grad to 80%

3. Relevant context for students (also for Teachers of Teachers)

4. New pedagogies for richer learning (e.g. problem-based)

5. To foster innovation in classrooms/students.

6. To model new approaches at High School and lower levels.

7. Must have Metrics of outcomes.

8. More PD is needed in tech commercialization and intellectual properties

9. 30% of undecided students can be persuaded to enter STEM if they have an incredible introductory class as freshman with an engaging professor who connects subject matter to career pathways.  The best professors should be assigned to these courses.

10. Most faculty members have never been taught how to teach. 

Is competition the proper metaphor?

1. vs. collaboratin?

2. Focus on “big pictures”

3. Link to careers

Challenges:

· Time

· No follow-ups

· Incentives?

· Corporate support – How to get them on board

· Change!

· Inclusive vs. exclusive

· Current tenure system does not encourage innovation

· Higher education structure needs to change.  At present, innovative young professors may not get tenure because their older colleagues don’t value someone who “rocks the boat” or does things differently.

What is working / Ideas:

· New pedagogical strategies (clickers, wait time)

· Learn from the high school teachers

· Bringing a critical mass of excited people together

· Using “How People Learn” and other research as well as best practices for adult learners

· Partnerships – “Educator in the Workplace”

· Entrepreneurial Experiences

· Connect pedagogy with content

· Offer incentives for faculty to be innovative with instructional strategies and programs

· Use peer evaluation of faculty in the classroom

· It is time for higher education to reinvent entry-level math and science, just like we’ve reinvented entry level writing courses.  Cross-disciplinary, small classes with a focus on success rather than weeding people out

· STEM graduate students need pedagogical training in order to be effective 13-16 STEM educators

· Involve post-secondary educators in the PD in which they will be involved

Resources

· ASEE report on Faculty in Engineering Schools
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