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Introduction
From 2006 through 2008, the California Space Education and Workforce Institute (Institute) led a project to develop a Science, Technology, Engineering and Math Collaborative Action Plan (STEM CAP). The STEM CAP project was funded by the California Space Authority with resources provided the California Labor and Workforce Development Agency by the U.S. Department of Labor’s Employment and Training Administration under its key initiative to address U.S. competitiveness – Workforce Innovation in Regional Economic Development (WIRED). The project engaged over 400 statewide STEM stakeholders from education/academia, industry, government, informal science and nonprofits, with the Steering Committee for the project including executive level representation from all four California educational systems (University of California, California State University, California Community College and the Office of Public Instruction addressing the K-12 community), industry, California’s private university association and key informal science, the California Labor and Workforce Development Agency and the California Workforce Association, STEM teacher associations, the Institute and other key STEM stakeholders. 

The STEM CAP, which used as an organizing principle NASA’s strategic education framework of “Inspire, Engage, Educate and Employ”, included ten recommendations and accompanying action items laying a foundation for the nation’s first statewide private/public STEM strategy (see www.InnovateCalifornia.net/documents/STEMCAPDOC.pdf). Also incorporated into the development of the STEM CAP were:
· The nation’s largest private/public STEM Inventory (www.STEMINVENTORY.com)

· Insights from field testing of the STEM CAP through six pilot projects (see STEM CAP, page 34)

· Summary of the El Camino College STEM outreach to numerous local high schools through support of Project Lead the Way programs and that of California Polytechnic State University’s white paper on “NASA Enriched Collaborative STEM K-12 Teacher Professional Development Institutes within the California State University System”, which articulates the success factors of STEM teacher professional development through an “institute” model (see STEM CAP Appendices)
In leading the STEM CAP, as well as several other STEM-related WIRED projects, and drawing from sister organization California Space Authority’s decade of STEM education work with students, teachers, industry and education/academia, the Institute was well-positioned to design a potential STEM education strategy which, while envisioned as a local community solution, would be entirely scalable regionally, statewide, nationwide and would leverage a community’s public and private STEM education resources in the service of a student-centered approach to addressing the nation’s now critical need for STEM workers.

This proposed localized STEM strategy is being described as a “Community-Based STEM Education Pathway” (Pathway). This document is an attempt to outline guidelines for replication of an effort in any given community, providing the foundation for a “best practice” in addressing a community’s development of a localized STEM workforce.
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Articulating the Concept of a STEM Education Community Pathway

The Community STEM Education Pathway is envisioned to address locally the development of STEM workers and is comprised of a variety of STEM and Career Technical Education (CTE)-related programs and enrichment activities, both public and private, along an elementary through university continuum in a given community area. As conceived, these programs and enrichment activities along this continuum are capable of being linked geographically and through curriculum and learning outcomes to foster student progression all the way through to readiness for employment with a STEM employer at either a professional or career technician level. 
An approach built on strategy fulfilled through programs, this concept outshines ad hoc program approaches because the strategy is student-centered, with the goal of the strategy to foster progression along the continuum ultimately to employment in a STEM career or job.

Model of a Community STEM Education Pathway
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Identifying a Local STEM Education Area
Conceptually, a Community STEM Education Pathway can begin with any STEM program or enrichment activity in a community and be built out from there. This has often been done by individual STEM champions and has resulted in many communities having various STEM/CTE programs and activities linked with others informally or sometimes even formally. But never in the decade in which CSA and the Institute have been working STEM education has a complete community pathway been identified.

Because of this, the Institute suggests taking a more strategic approach to building the Pathway, making completion of the Pathway more likely and replication more easily understood. The Institute proposes that a STEM Education Pathway begin with identification of a defined target community area, thereby focusing efforts more strategically. 

The area suggested is the service area of a community college. There are several reasons for this:

· a community college is the connecting link between high school and university in many cases, especially for underserved populations

· community college is also the culmination point for career technical education, often with existing linkage to high school CTE

· community colleges generally have greater interface with industry, local employers and job placement, and are often more aware than their university partners of existing workforce needs at both the professional and career technical levels

· while universities often see themselves as global or at least national players in education, community college mandates prescribe a strong community interface

· community colleges are often players or conveners for local workforce and/or economic development efforts addressing workforce needs

· within its jurisdiction, a community college has existing or potential linkage with at least one high school, often several, usually more than one middle school and numerous elementary schools, as well as often a nearby university

· community colleges are seen as more “approachable” in terms of partnerships than universities or industry

For all of the reasons above, the community college area can serve as an appropriate “hub” for both an environmental assessment of existing and potential STEM education community resources and a nexus for creation of the Pathway.
Beginning with the Community College

Assuming the Pathway development team or individual has identified the target community college, the first step is to obtain a geographical description of that community college area, to ensure that the ensuing steps will lead to fleshing out the target college area, not cross over to resources and assets in an adjacent college area.

Again, even the Pathway development activities taking place within the community college itself can take a variety of directions, all valid. But, in service to a more strategic and more easily replicable approach, here are the activities suggested.

1. Schedule a meeting with the President of the target community college. Explain the concept of the STEM Education Pathway to the President and discuss:

a. the community college’s commitment to STEM (is it mentioned in the college strategic plan, other mandated plans, or is it informal? Does the President speak to the STEM and STEM education issues in speeches, community interfaces, encouraging partnering with the college on STEM-related activities? Does the President him or herself know of STEM programs, enrichment activities within the college area?)

b. what feeder high schools, elementary schools are within the community college area.. Ask if you may use the President’s name in contacting the principals regarding the STEM Education Pathway development.

c. what key industries and companies may be interested in the STEM Education Pathway and partnering with the college on STEM programs.
d. which deans, department heads or others might be most interested and/or useful in identifying existing STEM resources within the community college itself or in its feeder high schools and elementary schools.
e. what university relationships are especially important to the college, especially those which with the college has MOUs, articulation agreements, existing pathway agreements, etc. Also, what universities would the college like to have relationships with but doesn’t?
f. what non-college STEM education programs or resources are affiliated with the college, e.g. Robotics competitions, local science museums or tech centers, etc.

g. a request for the President to introduce the STEM Education Pathway development team or individual to the deans, department heads and other college stakeholders in STEM.
h. a request that President begins talking about creating a local STEM “culture” or environment in his/her speeches and conversations
2. Follow-up with any community college STEM leads provided by the President, using the discussion areas outlined for the President to inform discussion with the leads, as well. One goal of these meetings is to identify, if possible, which feeder high schools currently have the strongest linkage to community college STEM programs/activities and which high schools are most strongly desired to attract.
3. Using the STEM Inventory described in the introduction, research whether there are any STEM programs listed at any of the College’s feeder high schools.

4. Following meetings with all community college leads provided, document the target community college/Inventory findings regarding existing STEM program and enrichment assets, resources. In a separate section, document potential linkage, e.g. universities with which the college would like relationships, programs it would like linkage with, high school targets it has identified for outreach. 

This documentation will be the foundation for an environmental assessment of the entire target community in regard to STEM programs and activities, public and private.
Note: Pathway Development Team should now have a list of all STEM-related programs at target community college, with list including at least a program description, point of contact and contact information, and annual program cost, if available.

A Concept for Working the K-12 Interfaces

In moving out beyond the target community college to identify STEM education programs and enrichment activities within K-12, the STEM Pathway Development Team or individual faces another choice point. One option is to speak to each of the community college’s feeder high schools, using contacts provided either by the college President or the STEM leads he/she provided. Another is to focus first on the key high schools, those identified as currently having the greatest existing STEM linkage, with those on the “desired linkage” list of the college receiving a secondary focus. A third is to first approach target industry partners and any informal science assets (science museums, tech centers, federal labs) within the target community college area to learn of their programs/resources, their existing K-12 linkage.
The Institute recommends the third option. Meeting first with target industry and informal science assets allows for richer conversations once meetings with K-12 begin. It will also be easier to support a community-based STEM education pathway if industry and/or informal science resources are available and once these resources are linked with specific K-12 partners, it may not be easy to convince them to invest in other K-12 STEM programs. Since leveraging existing investments is the fastest way to accelerate development of the Pathway, it makes sense to understand existing linkage of industry and informal science with K-12 before going farther. Follow the advice below in garnering industry and informal science information, then come back to addressing the linkage between the community college and its high-value target high schools.

The key high schools boasting existing STEM education linkage with the target community college allow for leveraging the educational systems’ existing synergies, again accelerating the development of a Community STEM Pathway. Ultimately the STEM Education Pathway including the community college and university(ies) may include several subsidiary paths, flowing out of various high schools and/or elementary and middle schools. But by focusing first on key high schools with existing STEM/Community College linkage, at least two nodes of the Pathway can be completed (one node at the high school level, one at community college), with only a middle school, an elementary school and a university node required to actually complete a Pathway. Focusing on numerous high schools simultaneously can decelerate progression toward a Community STEM Pathway by identifying more and more potential linkages that need to be researched before they can be exploited.

Focusing first on the most promising high school linkages does not preclude completing an environmental assessment of the entire community college jurisdiction, but simply allows for a Community STEM Pathway to potentially be articulated while the development of the environmental assessment is still in progress. See recommendations below for how to handle high school/community college linkage discussions.
Ascertaining Target Industry and Informal Science STEM Resources

Informal science STEM assets (science museums, tech centers, federal labs, e.g. NASA, Lawrence Livermore, etc.) within a community college area can be identified fairly easily through a call to the local Chamber of Commerce or Visitors’ Bureau. Identifying target industry partners takes a little more effort. 

If the Pathway Development Team or individual is affiliated with or has in mind a target industry, the appropriate industry association, if one exists, is the logical place to start. Contact the association and request the names and contact information for companies within the target community college area. If no association exists, contact the local Chamber of Commerce and request the same information.

Once contacts for the local industry and informal science have been obtained, reach out to these individual contacts to
· Confirm that they are the appropriate individuals with whom to discuss the organization’s STEM-related programs and activities or

· Obtain contact information for the appropriate STEM contact within their organization

Now assured that the contact being approached is the correct STEM education liaison for the organization, schedule appointments with the key industry and informal science leads. In-person appointments are preferable, but initial appointments by telephone may be necessary, especially for industry STEM contacts. Conversations with industry/informal science STEM education liaisons should cover:
· the concept of the Pathway and why industry/informal science data is critical

· the organization’s priorities around STEM education and the decision-making process for STEM education investments; approximate annual STEM education budget and, in case of industry, department(s) through which STEM education is funded, e.g. Government or Public Affairs, Human Resources

· types of partners (industry, informal science, educational, community) the organization seeks as co-investors, co-practitioners

· existing STEM education programs, exhibits, plans, etc. and what educational level is targeted through them (e.g. 4th – 8th grade, high school, primary, etc.), garnering enough information for entry of the program or activity into STEM Inventory

· (for industry) STEM workforce priorities, key discipline and skill needs (advise industry interviewees that this will be pursued after consolidation of K-12 Pathway nodes) If point-of-contact for university relationships is different from person currently being interviewed, see page 12.
· existing STEM education partnerships (university and community college - – if possible to obtain from current interviewee, K-12, industry, informal science, community)

· frustrations, pride around existing programs, activities

· contact info for program/activity participants, being sure to confirm point of contact information for K-12 versus higher education liaisons in industry, as these are frequently different contacts within companies
Add information garnered from key industry and informal science contacts to community college documentation, building on the environmental assessment of community STEM resources. Note: It should be mentioned that new program/activity STEM education contacts, in addition to those identified through the effort described above, will probably be identified during the process of reaching out to K-12 contacts.
Note: Pathway Development Team should now have a list of all STEM-related programs at target industry and informal science entities, with list including at least a program description, point of contact and contact information, and annual program cost, if available.

Confirming STEM Education Bridges: High School to Community College
The Pathway Development Team or individual should now review the information garnered from the community college, the industry and the informal science asset organizations. If high school linkage is indicated by any of the three, a determination must be made. Are all three (community college, industry and informal science working with the same high school)? If so, the decision about which high school to meet with is fairly easy. If not, that decision is more difficult. Assuming that the community college has STEM education linkage with at least one high school, this would probably be the appropriate high school target. The exception to this would be if the community college linkage was weak (e.g. no formal agreement, minimal working relationship between high school and community college instructors, etc.) In that case, assuming the industry and/or informal science STEM program with a high school was robust, the Pathway Development Team may want to meet with the robust high school program first, recognizing that, for the Pathway development to proceed, linkage between the robust program and the community college would have to be forged, as it does not currently exist. This may be worthwhile if the benefit seems greater because
· the established linkage between industry and/or the informal science asset organizations and the identified high school program seem so strong as to probably preclude investment by the asset organizations in another high school program or

· the existing community college/high school STEM link is so weak as to not require much work with another high school replicate
In either case (meeting with the high school most linked with the community college or with industry/informal science), arrange meetings or telephone conversations (preferably meetings) with those high school STEM education contacts (principals and/or program leads) identified. It is up to the Pathway Development Team whether to start with the key high school Principal or the Program lead. Decision should be based on whether there was any indication that the Principal was a STEM champion. If so, that is perhaps an indication of support and the Pathway team might consider an initial meeting with the Principal. If there is no indication that the Principal is fully engaged in championing STEM education in his/her high school, it might be better to first meet with the Program Lead(s). Conversations with the Principal can mimic those of the conversation with the community college President, allowing for differences in high school’s administrative structure; conversations with Program Leads should cover at least the following:
· confirm or obtain information required for entry of the program into the STEM Inventory, so as to be able to compare its activities with others in the community
· confirm understanding of linkage described by the community college in regard to the high school program, especially in relation to student learning outcomes. Identify whether formal articulation agreements between the high school and college exist, or whether linkage is less formal but endorsed by the institutions or whether the linkage is entirely informal, simply a working together of the high school and community college program instructors.

· identify “what’s working” in both the program itself and its linkage with the community college and what’s not (e.g. funding not sustainable, field trip policies inhibiting outside experiences, staffing problematic, student recruitment into the program weak, lack of formal agreements, etc.)

· identify any linkage between the high school program and the community (recreation departments, YMCA, etc.), local informal science (science museums, tech centers, NASA) and employers (a local federal lab or a corporation or entrepreneurial firm)
· while this should be covered in obtaining Inventory information, be sure to understand how program is funded and under what structure within the high school it exists (official class, approved transfer class for university, an elective, an after-school program, etc.)

· obtain contact information for any program participants, supporters (e.g. assistant instructors, high school personnel who volunteer for the program, industry support volunteers, key parents, etc.)

· a request Program Lead to articulate potential opportunities for program expansion or enhancement that have been identified but not exploited for whatever reason (making sure to understand why)

· a request for information regarding STEM education/program linkage and/or outreach to feeder middle schools, but also be sure to obtain list of all feeder middle schools, whether or not linkage is apparent 

Add information garnered from key high school(s) to community college documentation, building on the environmental assessment of community STEM resources
Note: Pathway Development Team should now have a list of all STEM-related programs at target high schools, with list including at least a program description, point of contact and contact information, and annual program cost, if available.

Exploring Middle School STEM Education Linkage

Once again keeping in mind the value of pursuing first those schools identified as having some STEM program linkage with the key high school(s) contacted, reach out to either the middle school Principal or Program Lead(s) identified by the high school conversations held above. In the unlikely case that Program Lead contacts by high schools were identified for both feeder and non-feeder middle schools of target high schools, the feeder middle school contacts should take priority, again because of the potential for accelerating the development of a Community STEM Pathway. Use the same rational as described above for determining whether to meet first with the Principal or simply with the Program Lead. 

Use the bullets above, aligning them appropriately to middle school discussions, for conversations with the Middle School Program Lead(s). Discussions with the Principal will be similar to those suggested for the target high school or community college President.
Add information garnered from middle school(s) to high school and community college documentation, building on the environmental assessment of community STEM resources
Note: Pathway Development Team should now have a list of all STEM-related programs at target middle schools, with list including at least a program description, point of contact and contact information, and annual program cost, if available.

Understanding  Elementary STEM Linkage

Beginning with elementary school(s) suggested by the high school as critical middle school feeder schools with the most STEM-related alignment, schedule conversations with either the elementary school Principal or Program Lead, using rationale described above. Organize conversation around the following:
· Information required for input of the STEM program(s) into the STEM Inventory

· Existing linkage between elementary school STEM program and middle school STEM program, if any. Document type of relationship between elementary and middle school STEM program(s), e.g. informal between program leads, formal as in signed agreements

· Linkage between the elementary program and the community (recreation  departments, YMCA, etc.), local informal science (science museums, tech centers, NASA) and employers (a local federal lab or a corporation or entrepreneurial firm)

· How the program is funded and under what structure within the school it exists (part of a self-contained classroom program of work, a GATES program, an after-school program, etc.)

· Contact information for any program participants, supporters (e.g. assistant instructors, school personnel who volunteer for the program, industry support volunteers, key parents, etc.)

· Request of Program Lead to articulate potential opportunities for program expansion or enhancement that have been identified but not exploited for whatever reason (making sure to understand why)

· Request for information regarding STEM linkage and/or outreach to other elementary, middle schools or other levels of education, e.g. high school, community college or university
Add information garnered from key elementary school(s) to documentation regarding middle school and other educational level STEM programs and enrichment activities, building on the environmental assessment of community STEM resources
Note: Pathway Development Team should now have a list of all STEM-related programs at target elementary schools, with list including at least a program description, point of contact and contact information, and annual program cost, if available.

Laying Out a Preliminary Pathway
Armed with the information garnered above regarding the most promising STEM education linkages from elementary through middle and high school to community college, it should now be possible to design a preliminary pathway. The lay-out of the pathway can be advanced through the following steps, building on the best* available or potential linkages:
1. Determine the target community college STEM program and the “best” high school program or enrichment activity with which to link it 

2. Initiate a dialogue with the Program Leads of each of the above, ensuring that they, too, can see this linkage as the basis for a Community STEM Pathway (this dialogue may not be necessary if a firm partnership already exists between the two)

3. Schedule a joint dialogue among the Pathway Development Team and/or individual, the community college STEM Program Lead and the high school STEM Program Lead targeted for inclusion in the STEM Community Pathway. Discuss:

a. how to best articulate the basis for connection (curriculum alignment, e.g. engineering focus or chemistry focus; activity alignment, e.g. launch-related, electronics related; philosophy alignment, e.g. inquiry-based)

b. options for middle school linkage, pros and cons of each existing option in relation to the basis for connection just determined between the community college and the high school. If no middle school options exist, or if middle school STEM program/enrichment activity options are so far afield of the basis for connection between the high school and community college program so as not to be feasible, discuss what type of middle school option might be desirable.
4. Determine approach for middle school linkage. 

a. If one of the middle school options identified in 3b above seemed most appropriate, include that in layout of Pathway and continue to #4c.

b. If not, determine which middle school to approach in regard to establishment of a program or enrichment activity as suggested by the conversation held in 3b above. Find a champion at that middle school (Principal or potential program lead); describe desire to establish, link the suggested program with the high school and community college target programs identified above, seek commitment by contact to at least take the next step.

c. Host a telecon or webinar to include the Pathway Development Team or individual, the community college and high school Pathway Program Leads identified above, the middle school Pathway Program Lead of the established program selected, or the champion identified for a candidate middle school STEM program for the Pathway. Discuss:

i. How the middle school program or candidate middle school program aligns or could align with the basis for connection between the high school and community college STEM programs identified by process described above 
ii. How students might be encouraged to proceed along the Pathway through current structure of enrollment at each school

iii. How Program Leads of the three levels might better align/leverage their efforts

iv. What industry and/or informal science resources each is affiliated with or which ones might be targeted to support the joint efforts of the three educational levels

v. What kind of elementary STEM education program would make the most sense to complete the K-12 portion of the Pathway

vi. Present elementary STEM program/enrichment activity options aligning with #4cv above and determine “best” option for inclusion in the Pathway (this may require an additional phone call if research is necessary)

d. Confirm willingness of established Program Lead or candidate program lead of middle school program to become part of Pathway. If confirmation obtained, move to #5, if not, go back to #4b, approaching a new candidate champion, then repeating #4c and #4d.

5. Integrate elementary STEM program into Pathway

a. If one of the elementary programs identified as options in #4cvi above was identified as the “best” option, proceed to #5b below. If not, repeat actions described in #4b above, but with the elementary program need in mind.

b. Host a telecon or webinar with all STEM Program Leads identified for Pathway inclusion to date, plus the Pathway Development Team and/or individual and the program lead of the established or candidate elementary program proposed. In the telecon, it would be advisable to cover the following:

i. Review of the basis for connection among the STEM programs at the community college, high school and middle school and how the elementary program could fit in the continuum
ii. How the elementary program can support progression of a good portion of its students into the middle school program
iii. See #4ciii and iv above 

c. Confirm willingness of established Program Lead or candidate program lead of elementary school program to become part of Pathway. If confirmation is not obtained, return to #4b above, keeping in mind the elementary program need.

*”Best” is defined as most robust, most promising, most sustainable, and is subjective, based on information garnered by the Pathway Development Team or individual. While it is hoped that the programs linked would qualify as “best” or “promising” practices, that is not the connotation of “best” as used in this sentence.
Reviewing the Initial Steps in Creating a Community STEM Education Pathway
In reviewing the programs now identified for the Community STEM Education Pathway under development, determine where industry and informal science linkage is or might be made. Once some potential industry and/or informal science linkage is identified, Pathway Development Team or individual should meet or telecon with each industry or informal science partner organization identified to gauge interest and commitment in partnering at any of the K-12 or community college intersections. For those areas of interest for interfaces (industry and/or informal science with one of the selected Pathway educational programs), meetings or telecons should be scheduled between the two parties to discuss:
· Where are the intersections between industry and/or informal science organization learning outcomes/priorities and those of the educational entity

· What needs the educational partner has for industry and/or informal science involvement in the program

· What types of support the industry or informal science partner organization might be willing and able to provide

· Development, by the Pathway Development Team or individual or one of the interfacing partners, of a draft memo of understanding for consideration by the two entities. Formalization of the interfaces can foster better understanding early on and avoid unmet expectations.
Completing a Community STEM Education Pathway

Addressing the University Interface(s)

Enhancing the Community STEM Education Pathway Robustness
Pulling It All Together
Conclusion

Addressing the University Interface(s)

The University interface for a Community STEM Education Pathway must begin with industry or local STEM-related companies. The whole purpose of the Community STEM Education Pathway is to enable students to successfully navigate the educational system within a STEM-related framework in order to find a career or job in science, technology, engineering or math fields. To do so, one must know what jobs/careers exist in an area and what is required to obtain them in order to help match students to workforce needs.
Before conversations with target high schools took place, the Pathway Development Team or individual was encouraged to talk to industry and informal science organizations within the selected community college jurisdiction. As part of those conversations, it is possible that some of the topics below were covered. If so, industry higher education contacts may only needed to be contacted to confirm information and advise that, since the K-14 Community STEM Education Pathway nodes have been identified, it is now time to add the university link and the Team wanted to make sure nothing had changed since the original conversations around workforce, discipline and skill needs, partner universities. If not, utilize higher education liaison contacts garnered during Initial Steps of the Pathway development process and cover the following:

· An overview of the company’s STEM-related workforce needs

· The specific disciplines and university degrees desired

· STEM-related capability and skill needs of the company

· Company culture and the kind of people who do best in the company environment

· Existing university partnerships, nature of these partnerships, which are most valued and reasons why

· Potential or desired university partnerships and rationale

· University partnership points of contact where available

In reviewing which university(ies) to pursue regarding Pathway participation, decision points will arise. Questions to consider in addressing these decision points should include:

· Which university(ies) were most often mentioned as existing partners?

· Which were mentioned most often as desired partners?

· Which university(ies) mentioned as either current or desired partners exist within the Pathway target geographical area (if any)

· Which exist in close proximity to the Pathway target geographical area (if any)

· Which are public institutions, which are private?

· Which are most prestigious in terms of rankings, e.g. ranking in terms of engineering schools, etc.

By answering and considering the questions above, some priorities regarding which university(ies) may be the most valuable addition to the Pathway should begin emerging for the Pathway Development Team or individual. Weighing university proximity against prestige, engineering reputation versus that of science (and what that means in addressing specific workforce needs identified by local STEM companies), value of existing university partnerships versus new ones – all contribute to clarifying the options around which university is best positioned to contribute the most to the Pathway. It should be remembered that, just because a given university is not targeted for Pathway participation does not mean that it will not attract STEM students within the jurisdiction. There is no “right” answer; it is simply a matter of selecting the university target partner which seems to the Pathway Development Team to offer most promise. The Team may wish to target two or three universities, either ultimately selecting one or including all three as Pathway partners.
The next step is to reach out to the university liaison contact(s) provided by industry. Conversation(s) should cover:

· Overview of the Community STEM Education Pathway and the university role anticipated

· Overview of the university, its international, national and local standing

· Key STEM degrees and programs offered at the university

· Confirmation of the nature of the university relationships/program(s) described by industry

· Nature of current outreach of the university STEM program above to community college and high school neighbors, if any

· How difficult is it to match high school offerings with university admissions requirements (if the contact can even help with this question)

· Interest of contact in championing the Community STEM Education Pathway within the university

· Willingness of the contact to commit time to Pathway participation (important to mention that this participation will sometimes include interfaces with middle schools and elementary schools as this is sometimes a show stopper for university instructors)
· View of contact as to specific role the university program might play in the Pathway partnership, what would be the university’s “value added” contribution to the Pathway?

· What vehicle is required to formalize the university’s partnership with the Pathway? (This is important to follow up on, in case individual university champion retires or leaves the university – it can help assure continuity of the university’s participation in the Pathway) Are memos of understanding advisable with the program, the department, the school (e.g. Engineering), or the President’s office? Is an articulation agreement with the Pathway high school advisable? 
After meeting or telecon with the university(ies), it should become apparent if the university contact(s) recommended by industry seem appropriate as Pathway partners. If they do, select the most promising candidate university, or if desired, select two or three to complete the Pathway. If the meetings make evident that university(ies) interviewed are not a good match for the Pathway, revisit the universities named by industry and begin the university outreach process again.

In some ways, the university partner(s) selected for Pathway interface are key to the Pathway’s success. There are several reasons for this:

· Since Pathway metrics will more than likely involve workforce placement, the university can facilitate success or contribute to failure in this domain

· Universities are traditionally the least similar to the other educational entities and can therefore present a risk to the Pathway greater than that of other levels of education

· University professors or instructors who may be responsible for appropriate STEM programs for the Pathway may not be “team players” or may not be used to broad educational/community partnering, which requires greater flexibility than university to university or university to industry partnering

Because of this, some extra “vetting” of the potential university, and especially of the proposed university Pathway champion or partner, may be beneficial. Positive responses to the following may be helpful in determining whether the partner is appropriate for the Pathway interface:

· Did the university partner make the Pathway Development Team or individual facilitating the meeting feel that the university contact understood the purpose, nature and value of the Pathway strategy for STEM students and the STEM workforce crisis?

· Did the university contact have existing links with any STEM-related promotional or support efforts outside his/her program? If not, did he/she seem interested in creating those links?

· Did the contact seem like a “team player”?

· Did the contact seem to recognize the importance of K-12 and community college education as well as that of the university, with no evident bias toward higher education versus K-12, or prejudice against the talents of K-12 or community college educators?
· Did the contact speak plainly and clearly, without intellectual jargon and/or “academic speak”?

· Did the contact smile and try to make the encounter friendlier and more productive, even if the Pathway interface was at the concept stage?

· Did the contact ask questions, seem engaged and interested in the Pathway approach?

If there was hesitation in answering “yes” to any of the above, careful consideration should be given to selection of that potential partner. Pathway success depends upon frequent contacts between the Pathway leadership and Pathway colleagues, so university contacts more interested in research that workforce, community, other educator interfaces may not be the best candidates.

Selecting a friendly, open and cooperative university partner may be the difference between stellar and mediocre success or even failure of the Pathway.

Enhancing the Community STEM Education Pathway Robustness

One way to ensure robustness of the Pathway is to address the needs of students desiring a university degree and also those of students simply planning to get a good job, either after high school or after community college. While we have described the Pathway as a single trajectory, it really can take a variety of routes. Addressing more than one of these can make the Pathway more robust. Example: the high school can have two STEM nodes, one academic and one for career technical (vocation) education, fostering skills training enabling more success for those students not continuing on to community college or university. The same concept can be exploited for the community college. Two community college nodes can be developed, one academic, resulting in an Associate’s degree and/or transfer, one resulting in completion of a technical certification or Associate’s degree preparing the student for a STEM-related technician position. Finally, as mentioned in the previous section, more than one university node can be developed. Adding nodes at key levels of the educational continuum can make the STEM Pathway more robust.

Now that each educational node of the Community STEM Pathway has been identified, it is time to support that continuum with industry and informal science and community activity.

Harkening back to conversations held with industry and informal science stakeholders within the chosen geographical area, target those with seemingly the most promising support activities for the Pathway partners now identified. Reconnect with those contacts individually by phone or in a meeting, covering the following:

· Progress made on identifying programs at every level of the Pathway. Provide nature of program selected, what is known about the programs’ goals, focus and target students

· Describe any specific information provided by the Pathway partners confirmed as to what sorts of community, industry and/or informal science support they were seeking and why the Pathway Development Team or individual thought this contact/activity/program fit the bill

· Determine at what intersections the industry or informal science would be likely to “play” and how
· Confirm contact’s willingness to be an official part of the Pathway support network

At this point the Pathway Development Team or individual probably knows much more about the STEM-related support and community programs available within the target area (in addition to those of the informal science and industry partners). Repeat the above discussions with any community resource organizations of perceived value to the Pathway (e.g. GirlsGoTech of Girl Scouts, AAUW summer tech institutes for girls, summer math camps through recreational departments or YMCA, etc.)

Research and identify a handful of key community leaders (mayors, city council members, supervisors, local State legislators and Congressional members, Chamber of Commerce and industry association presidents, etc.) with a reputation for support of education and/or youth, especially if they have any record of STEM support. Develop a letter outlining the purpose and nature of the Pathway and indicate that you will be inviting them to a future meeting to introduce the Pathway strategy, its STEM educational, community, industry and informal science participants. See page _____ for follow-up to this initial outreach to your community Pathway “champions”.

Pulling It All Together
At this point, the Community STEM Pathway Development Team or individual should have:

· Confirmed programs/Pathway participants at each educational level (elementary, middle school, high school, community college and university)

· Confirmed support network stakeholders from industry, informal science and possibly community STEM programs

· Key influencers and potential STEM Pathway champions identified

In addition, the Team probably has information regarding additional STEM programs within or nearby the target area. Information has probably been garnered along the way about the need for STEM workers, or the existing levels of STEM student “production” by the jurisdiction.

It would be valuable to put the above together with some of the national and/or state information available regarding STEM to create a picture of the national, state and local STEM environment. Once this “picture” of the STEM landscape is complete (the effort should take a couple of weeks, not months at this point), the Community STEM Pathway Development Team or individual is ready for the first Pathway participant and/or stakeholder meeting.

Determining whether the first meeting of the Pathway participants should include non-Pathway stakeholders such as elected officials depends on the Development Team’s confidence level in the participants as a Pathway team. If confidence is high, the Development Team may feel comfortable inviting stakeholders outside the Pathway partnership. If the Development Team feels there is still work to do in getting the Pathway partners to work as a team, it is probably better to limit the first meeting to the Pathway partners themselves.

The first meeting should:

· Include the program/activity contact from every node in the Community STEM Pathway continuum as well as those identified to be official participants in the Pathway’s support network from industry, informal science and the community (if someone’s schedule cannot be accommodated, it is the educational continuum participants who should be prioritized, as their linkage is critical)

· Introduce all players to each other, preferably with warm-up exercises to facilitate a productive session

· Provide an overview of the local STEM landscape in context with that of the national, and statewide STEM environment

· Include distribution of a contact list of all Community STEM Pathway participants, public and private

· Provide an overview of the Community STEM Education Pathway (preferably in a visual format as well as text), indicating partner programs/activities part of the STEM educational continuum as well as those from industry, informal science, community

· Facilitate a “visioning” segment to allow Pathway participants to develop a joint vision for the Pathway; include a session on “Values”, fostering the identification of guiding principles for the Pathway partnership

· Provide time for brief overviews of all key STEM programs (at least those of the educational nodes, delaying description of support network programs/activities if necessary)

· Include time for a mini-forum, fostering dialogue among program practitioners about interfaces, synergies, leverage of resources, etc.

· Wrap up with a discussion about “where to go from here” in implementing the Community STEM Education Pathway

Conclusion

Development of a Community STEM Education Pathway is not a linear effort, with each step clearly defined and sequencing of these steps readily apparent. The Community STEM Pathway Development Team or individual must be research-oriented, outgoing, and oriented toward problem-solving, with skills in facilitation, synthesis and partnering/collaboration, capable of recognizing collaboration and partnering opportunities, sometimes even when potential partners/collaborators do not.

Since the success of the Pathway depends on the team of Pathway participants created, the Pathway Development Team must, as much as possible, ensure “team players” at every node of the continuum. In some cases, selecting a team player as a participant may be more important for the success of the Pathway than selecting the most outstanding program, as the Pathway’s success depends on the success of the team to advance and support students along the continuum, which is difficult to do if the Pathway participants at each node are not fully integrated into the team.

The mini-forum described in the last segment marks the end of the Pathway development and is really the beginning of the Pathway’s work, which will evolve out of the forum’s vision, values consensus and discussion about “where to go from here”. It will be evident in the first few months of implementation whether the partners selected for Pathway participation are able to self-organize into an effective team. If this is challenging, it may mean more work for the Pathway Development Team.

But the fact remains that the value of an integrated strategy of supporting STEM students at every level of education – elementary through high school, community college or university – all the way to the STEM workplace, is a worthy goal. All work to sustain it is worth the effort. The Pathway Development Team can take pride in the individual benefiting from the family-wage STEM position, in the local and state governments enjoying positive STEM economic impact, in the advancement of our country’s economic and national security so dependent in this 21st Century on the breadth and depth of science, technology, engineering and math capacity.
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