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Vision 

Southwest Pennsylvania’s educational institutions, together with its workforce and economic 
development organizations, partner with employers to develop and support a globally 
competitive workforce with a robust supply of highly proficient STEM professionals.   

 

Mission 

Southwest Pennsylvania’s STEM Center Initiative will build capacity to dramatically increase 
STEM skill sets of the emerging (P-20) and incumbent workforce to support STEM careers and our 
region’s ability to compete in the global economy and meet our societal needs. 

 

Definitions 

STEM Education is an interdisciplinary approach to learning where rigorous academic concepts are 
coupled with real world lessons where students apply science, technology, engineering, and 
mathematics in contexts that make connections between school, community, work, and global 
enterprise enabling the development of STEM literacy and with it the ability  to compete in the new 
economy. 

Science is the observation, identification, description, experimental investigation, and theoretical 
explanation of phenomena. 

Technology is the application of scientific advances to benefit humankind. 

Engineering is the application of physical, mathematical and mechanical principles to practical 
purposes. 

Mathematics is the language of science that deals with logic, patterns, quantity, shape and 
change.  

 

In the SW PA STEM Network, leaders from across southwest Pennsylvania haave come together with a common interest 
to dramatically increase P-20 students (especially minorities and the underrepresented) entering careers in  Science, 
Technology, Engineering and Mathematics while continuing the development of effective strategies to retain, recruit, 
and retrain our incumbent workforce in these critical fields. 

 

The Pennsylvania STEM Initiative identified four goals to accomplish this Mission:  

1. Increase the number and diversity of PA residents and workers with high quality STEM education and 
training. 

2. Ensure that all graduates from Pennsylvania's high schools are proficient in STEM content areas. 
3. Increase the number of well prepared STEM teachers working in Pennsylvania's P-20 educational 

institutions. 
4. Secure broad public support for STEM education as a priority for the Commonwealth's citizens. 
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This report presents the region’s 10-year Strategic Plan to accomplish this mission.  

Introduction & Context 
 

An Asset-Rich Region 
Southwest Pennsylvania has an abundance of regional scientific and technological strengths, “distinctive competencies,” 
available to drive our region’s economy.   To name just a few of the regional science and technology assets transforming 
our present economy and that will propel us into the future:  

 Youth Talent Attraction – A wealth of colleges and universities that attract young talent from within the region, across 
the state and nation, and around the globe, all within a small regional footprint 

 Technology Transfer Success 
o Carnegie Mellon University, one of the few universities in the United States with a track record of successfully 

creating companies through technology transfer 
o University of Pittsburgh Medical Center, a world leader in biomedical development and commercialization 

 Availability of stimulus capital  
o One of the largest per-capita foundation community in the nation 
o Second in nation in venture capital growth 
o Workforce Innovations, the region’s Ben Franklin Technology Partner, and the single largest investor in seed-stage 

companies in the region 
o Pittsburgh Life Science Greenhouse, the region’s investor relations conduit for life sciences companies 

 Six universities with Schools of Engineering or Engineering Technology 
o Carnegie Mellon University 
o University of Pittsburgh 
o Robert Morris University 
o California University of Pennsylvania 
o Nearby West Virginia University 

 World-Class Research and Technology Commercialization Centers 
o National Energy Technology Laboratory 
o National Robotics Engineering Center 
o Pittsburgh Tissue Engineering Initiative 
o Pennsylvania NanoMaterials Commercialization Center 
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Even with a Thousand Points of Lights, the Night Sky is Pretty Dark 
   

The recent Pennsylvania STEM Asset Mapping study found 
nearly 1,000 STEM related assets in southwestern 
Pennsylvania.  Disparate teacher and student development 
initiatives are being introduced that provide science, 
technology, and engineering curricula combined with 
professional development of teachers. In addition, hundreds 
of students are participating in experiential learning initiatives 
that help students apply lessons in science and technology 
while developing 21st Century Skills.    

 

However, as the American Association for the Advancement 
of Science pointed out in 1991, isolated projects do not 
necessarily make for structural reform.  “Even with 1,000 
points of light in the night sky, it’s still pretty dark out there!”  
The Southwest Pennsylvania STEM Initiative brought together 
representatives from diverse education institutions and 
economic and workforce development organizations to develop a long-range plan to develop our region’s STEM talent, 
and spur the economic growth and development of southwest Pennsylvania.  We will connect the points of light, and 
help convert our region’s numerous STEM-related initiatives into a model for workforce and economic development.  

Workforce Needed! The Explosing Technology-Based Economy of Southwest Pennsylvania  
Western Pennsylvania’s history is steeped in technology and innovation.  Knowledge and know-how are the bedrock of 
our region’s culture.  We are home to the birth of the oil industry 150 years ago when the Drake’s Well was drilled in 
Titusville, becoming the first commercially productive oil well.  Not much later the first pipelines for oil and gas were 
built.  We electrified the nation with alternating current; the first practical transformer was built in Pittsburgh by 
Westinghouse in 1885. And of course, the steel industry propelled the region’s economy into the mid-20th Century. 

After the collapse of the steel industry in the 1980s when unemployment reached almost 20%, southwestern 
Pennsylvania’s economy is back!  The slide below and accompanying text were provided by the Allegheny Conference on 

Community Development.  

  

“It shows total employment in the ten counties [bold and 
underline added] of southwestern PA from 1970 through 
last year.  The red line is the collapse of our steel-based 
economy in the early 80s. We lost more than 100 thousand 
manufacturing related jobs.  And we lost plenty of 
population, too.  It was the worst step backward suffered 
by any region in the county in the second half of the 20th 
Century… Take a look at the blue line that follows the red 
line.  It actually took just a decade to recover the 
employment we lost, and the blue kept growing. Not at the 
fastest rate in the country, but the trend’s been largely 
positive, through two other recessions before this one.  
Today there are 70,000 more jobs in the region than there 

 

 

The Real Pittsburgh

• We’ve made it back from the abyss
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were at the peak of steel industry employment in 1979.” 

The current recession has hit southwestern Pennsylvania, but not as badly as the rest of the country.  The rest of the 
nation has noticed:  TIME described southwestern Pennsylvania as “One Bright Spot on Main Street” (October, 2008); 
Business Week reported, “Pittsburgh:  One of the Best Places for Riding Out the Recession” (October, 2009).  Most 
recently, the Obama Administration announced that Pittsburgh would host the September 2009 G-20 Summit, in part 
reflecting the region’s ability to transform itself over the past 25 years.  Driven by Meds, Eds, and energy, our region’s 
economy is a diverse mixture driven by information technology and robotics, advanced manufacturing and energy 
technology, health care and medical research.    

 As the accompanying slide from the Allegheny Conference 
shows, even in manufacturing, unemployment lagged that of 
the rest of the country, coming later and with less impact.  In 
fact, for the first time in history, manufacturing unemployment 
in southwestern Pennsylvania has been less than that of the 
rest of the nation. Science, Technology and Engineering are the 
drivers of our region’s economy.  Health care and advanced 
manufacturing are the second and fourth largest industry 
sectors by employment in the region.   

Despite the current economic situation, manufacturers in our 
region continue to struggle to find qualified workers.  Once the 
recession is over, the severe shortage recognized by 
manufacturers prior to the recession will return.  Changing 
demographics will drive the shortage to catastrophic levels, far more than typical labor economic models based on past 
and current shift-share analyses will recognize.  For example, there are over 4,000 manufacturing firms in the 10 
counties of southwestern Pennsylvania*; average age of employees within these firms is in mid-late 50s, higher than the 
national average of 53 years of age.  The median number of employees in these firms is 75 (the average is over 120).  
Assuming these employees will retire by the time they are 69, and that two-thirds of these employees are directly 
involved in engineering, technology, or manufacturing (i.e., we are eliminating office workers and sales workers, though 
these groups as well benefit from STEM education) simple mathematics projects that approximately 100,000 new 
manufacturing employees alone will be needed to replace the existing aging workforce.   

In addition to these replacement jobs, new opportunities are driving the growth of STEM-related jobs in southwestern 
Pennsylvania.  For example, the new Toshiba/Westinghouse nuclear 
plant manufacturing facility located in Cranberry Township, PA on 
the border of Butler and Allegheny Counties is expected to employ 
over 3,000 new workers over the next three years, with another 
3,000 – 5,000 additional employees from related or supply chain 
companies.  (Already local manufacturers are noting that they are 
losing engineers to this new facility).    

Mining is also driving the need for STEM workers. Mining employs 
approximately 26,000 employees throughout western Pennsylvania 
and West Virginia; most miners are nearly or over 50 years of age.  
The industry is experiencing significant employment shortages now, 
and projects greater shortages in the future.  Because so many 

                                                             
* Throughout this section, and much of the report, we will refer to actual economic and labor shed region of southwestern 
Pennsylvania used by all regional economic development organizations and university-based labor economists, and not the 
southwest region as defined by the PA STEM Initiative.  
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western PA and West Virginia go to Myrtle Beach for vacation, CONSOL Energy is using beach visitors with airplane 
banners to recruit new workers for their growing job demand.*  Western Pennsylvania and West Virginia sit atop the 
largest resource of coal in the world.  In addition, Marcellus Shale, the largest untapped reserve of natural gas in the 
world lies underneath much of Pennsylvania and all of southwestern Pennsylvania.  Coal and natural gas exploration 
represent huge economic development opportunities for our region and with it huge new job demands.  But these are 
not the mining jobs of the past, today’s mining jobs and the jobs required to develop Marcellus Shale require employees 
with well developed STEM skills.    

STEM Workers Needed – June 23, 2009! 
The Allegheny Conference has created a website, www.imaginemynewjob.com that searches every online job board and 
online job posting in the region to list every current job opening. A search of job postings on June 23, 2009 with the 
following terms found the following STEM openings within 71 miles of Pittsburgh: 

 

Engineer (other than manufacturing or computer) 934 

Manufacturing (other than engineer) 747 

Computer (other than engineer or information technology) 2013 

Information Technology (other than computer or engineer) 1051 

Health or Medical (other than nurse) 1169 

Nurse 1471 

Total 7385 

 

  

                                                             
* Information about the mining industry, including the slide and CONSOL quote are from Jan Lauer, Three Rivers Clean Energy, 
janet.s.lauer@hotmail.com.  The slide is taken from her presentation to the Advanced Manufacturing Career Collaborative, 
November 2008, at Penn State University – Greater Allegheny.  

http://www.imaginemynewjob.com/
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The STEM Awareness Gap Among Teachers:  We Need Get the Word Out 
In early 2008, the Claude Worthington Benedum Foundation commissioned a study to determine what educators knew 
about STEM education.* Seventy teachers and administrators participated in focus groups held in Allegheny, Fayette, 
Washington and Greene Counties.  Additionally, 354 educators from 76 school districts and one Diocese (318 teachers, 
23 administrators, 13 counselors) participated in the online survey.  Twenty-five per cent were from elementary schools, 
32% from middle schools, and 43% from high schools. 

 According to surveys and focus group research conducted in southwest Pennsylvania by Judith Hallinen and Nancy 
Tsupros of the Leonard Gelfand Center for Service Learning and Outreach Education Research and Intermediate Unit 1 
Center for STEM Education, respectively), too many teachers simply did not realize the importance of STEM to our 
region’s economy, the opportunities for employment STEM-related careers, and in many cases, what STEM meant.† 

“The major findings point to a need for greater awareness 
for educators as they work to learn about STEM education 
and how teachers at all levels – elementary, middle and 
high school - contribute to the preparation of scientifically 
and technologically literate citizens and STEM workers.  

Other information gathered through this study indicates 
that teachers, administrators and counselors welcome the 
help of postsecondary institutions of education and 
industry groups as they work to learn what it means to be 
an engineer, technician or STEM professional. Teachers 
ask, “How can I help children to know about these fields if I 
am not aware of the preparation that is required to have 
success in them?” Programs which help the teachers and 
students understand how their course content is used by 
professionals in STEM careers are necessary to help make 
the information more relevant in the context of our world. 
Career awareness activities for all students in K-12 programs, especially opportunities to learn about and solve real-
world problems, are also in demand.  

Educators are concerned about the difficulty of finding time to implement interdisciplinary activities that demand 
innovative, team-based solutions which mirror the work of STEM professionals, but are interested in learning how to 
do this.” [from page 2 of report] 

 

                                                             
* This information is from STEM Education in Southwestern Pennsylvania: Report of a project to identify the missing components 
(2008).    A summary report of focus groups and surveys of educators in Allegheny, Washington, Greene and Fayette counties 
conducted during the spring of 2008.  The report was funded by a grant from the Claude Worthington Benedum Foundation. 
† It should be noted that in the past year since June 2008, when this survey was completed, numerous organizations and initiatives 
in the region have been actively promoting the importance of STEM education throughout the region.  However, the importance of 
the report goes well beyond the fnding of the STEM awareness.  The report goes on to discuss teachers interest in STEM activities 
both for them and their students, as well as interest in inquiry-based instructional methods, preferred times and locations for 
workshops and other interventions, and challenges of students with differing levels of academic achievement.  
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At the same time, they found that the majority of 
teachers were interested in STEM-related 
workshops and courses, and that two-thirds were 
interested in STEM-worksite tours or other forms 
of interaction.  Slightly over half of the teachers 
would like to engage students in real-world 
projects that involve collaboration with university 
or business partners.  Encouragingly, many 
students across all grades are involved in career 
activities, as shown in the accompanying table.   

 

 

 

Strategy Development 

Process 
Large-scale change requires not only a well-articulated vision and mission, but broad consensus on how these goals will 
be achieved.  Breadth of participation and broad consensus were critical considerations in the development of our plan.  
The plethora of experts in STEM education in Southwest Pennsylvania creates both opportunities, but also challenges – 
so many experts can challenge collaboration and consensus.  A Work Plan Process Model (see Figure 1 and Table 1 
below) was developed to manage the process and promote broad participation and consensus. 
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 Generate Lists of Potential STEM Action and Communication Options – in a series of meetings, three workgroups 
developed lists of action and communication options (called “strategies”) that would address one or more of the 
PA STEM Initiative goals. More than 80 strategies were identified (the full list is included in the appendices). 
Similar items were grouped and the list further refined into a list of 38 final strategies for consideration (full list 
in appendices). 

 Develop Criteria for Evaluating Action and Communication Options – in a parallel set of meetings, a set of 
criteria and an accompanying rubric was drafted. Two types of criteria were identified: a set of 13 criteria 
related to the extent to which a strategy effectively addressed the goals of the initiative, and a set of 14 criteria 
related to the feasibility of the strategy. Upon reflection, the Steering Committee determined that while the 
feasbility criteria were valuable, the strategies did not include enough information to apply those criteria and so 
only the goal criteria were carried forward (the feasibility criteria were incorporated in the development of the 
strategy plans as described below). 

 Evaluate Action and Communication Options Based on Criteria: using a 13-item rating rubric (see appendices), 
the entire Network was invited to rate the 38 strategies. 30 individuals from 25 organizations submitted ratings.  

 Select Key Action and Communication Options Based on Criteria Evaluation -  The Steering Committee reviewed 
the ratings for the 38 strategies and selected 11 that were rated the most highly and addressed the four 
initiative goals. 

 Compile Key Action and Communication Options into 10 Year Implementation Plan –25 experts were asked to 
elaborate on the strategies to form a detailed 10-year implementation plan that accompanies this report. Their 
work was supplemented by key findings from the asset map and gap analysis. 

Table 1 

Work Plan Process Steps’ Descriptions 

Same 
Process 
Used by 

Each Goal 
Group 

Generate Lists 
of Potential 
STEM Action 

and 
Communication 

Options 

Develop Criteria for 
Evaluating Action and 

Communication Options 

Evaluate Action 
and 

Communication 
Options Based 

on Criteria 

Select Key 
Action and 

Communication 
Options Based 

on Criteria 
Evaluation 

Compile Action 
and 

Communication 
Options Into 

Implementation 
Plans 

Description 

Actions with 
potential to 
impact goals are 
identified based 
on research and 
member 
experience 
without evaluating 
or judging actions’ 
impact or value. 

Criteria might include cost, 
relevance, ease of 
implementation, research 
support, scalability, current 
impact in region, 
relationship to state goals, 
etc.  How these will be 
applied is also determined.  
Criteria development is 
independent of Action 
identification. 

 

Criteria are 
applied to each 
Action Step, 
resulting in 
prioritized list of 
Action Steps.    

Final lists of 3 -5 
Action Steps for 
each STEM 
Initiative goal are 
selected.   

Create 
Implementation 
Plans for Each 
Action Step 

 

 

Initial Time 
Frame July – Oct 2008 July – Oct 2008 Nov – Jan 2009 Feb – Mar 2009 Apr – June 2009 

Actual Time 
Frame Sept – Dec 2008 Jan – March 2009 Apr – May 2009 May-June 2009 June 2009 
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 Implement Plans – this work, based on the strategy plans, will begin as funding is available beginning in 2009. 

STEM Compact 
In the Southwest region, a strong partnership between education, workforce, and industry already exists in the form of 
the Pittsburgh Regional Compact, sponsored by the Allegheny Conference on Community Development. Rather than 
develop a separate “STEM compact,” the region is partnering with ACCD to emphasize STEM through that compact and 
engage employers who have a particular interest in STEM.  

 

Communication & Collaboration 
Open communication was encouraged.   A monthly online newsletter was created to keep all participants informed of 
both strategy progress and STEM events taking place in the region (sample attached in appendix).  In addition, a 
SharePoint website (http://sharepoint.pghtech.org/stemcenter-swpa/default.aspx ) was created and was accessible to 
all SWPA STEM initiative partners, or others who would have requested access.  The SharePoint site (screenshot below) 
held documents, calendar events in the region, and other resources.   
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In particular, we sought to identify a set of concrete actions that would sustain community support and resources over 
10 years to accomplish these goals.  Our plan describes a process to (a) identify the key action steps needed to 
accomplish these goals within 10 years, and (b) rally the support of a diverse set of stakeholders that will facilitate the 
successful implementation of the key action steps.  

Targeted Strategies Summary 
 

As part of the planning process, a total of 11 “key strategies”were  identified to address the four goals of the PA STEM 
Initiative in the southwest region. The strategies are described below under the goal which they most directly address 
(several address multiple goals). Full descriptions of each strategy are in a companion document to this report. 

Goal One: Increase the number and diversity of Pennsylvania’s students, residents, and workers 
with high-quality post-secondary STEM education and training. 
 

Strategy: Develop initiative to increase number of girls and students of color achieving at the highest levels in STEM 
through the following interventions:  

1) improve K-7 math instruction so that 8th graders take and pass Algebra I (a “gateway course” to higher-level 
STEM in high school);  

2) ease the barriers between the “college prep” pathway and “career/technical education” (CTE) so that 
students do not need to choose one pathway exclusively and thus “lock themselves in”; 

3)  use the AP Strategies (include link) model of teacher preparation and student support to improve access to 
and performance on Advanced Placement coursework, including access to distance learning high-level STEM 
courses; 

4) Ensure access and opportunity to high-quality out-of-school (OST) STEM experiences for underrepresented 
students.  
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Strategy: Develop the continuum of “experiential STEM learning” for every student. The continuum will be developed 
with close industry and higher education partnerships and will be correlated to existing and emerging STEM careers. 

1) at the elementary level, with career awareness modules;  

2) at the middle school level, with exposure to/connections with higher education;  

3) at the high school level, with real-world work experience (eg, RWDC, AIT, internships) and/or a senior 
capstone project; 

4) In non-traditional and OST environments, develop and deliver modules to build on in-school experiential 
learning.  Modules will not duplicate in-school experiences, but take advantage of out-of-school characteristics 
not present in in-school environments (eg, extended time, opportunities for intergenerational interactions, 
mentoring). 

 

Goal Two: Ensure that all graduates from Pennsylvania’s high schools meet or exceed 
proficiency in STEM content areas.  
 

Strategy: Develop new, rigorous STEM-specific programs within schools. These programs will include technology & 
engineering specific initiatives. Some programs will be within existing schools; some would be entire-school programs. 
Opportunities will be available throughout the region, not just in wealthy and/or urban/suburban corridors. Programs 
will be designed in partnership with “current/emerging job” industries. 

Strategy: Improve the way in which STEM is taught:  

1) increase the use of inquiry approaches for P-16;  

2) incorporate 21st century skills (entrepreneurship, innovation, communication, etc.); 

3) incorporate engineering applications;  

4) ensure ability to perform at high level, not just proficiency. 

 

Goal Three: Diversify and increase the number of Pennsylvania teachers who are well prepared 
and highly effective in providing STEM education. 

 
Strategy: Develop PIL (PA Inspired Leadership) module(s) for administrators working with pre- and inservice teachers on 
how to recognize, value, and support effective STEM education. The modules will include all 4 STEM areas. 

Strategy: Develop programs to recruit new, high-quality STEM teachers, particularly from underserved group. 
Approaches will include alternative certification programs, financial incentives, and scholarships. 

Strategy: Improve preservice education: focus on inquiry-based models, technological literacy, and strong content 
knowledge that is connected to potential careers, taught by skilled higher education faculty. Increase field experience. 

Strategy: Provide effective, research-based professional development for all teachers on current relevant content, using 
an inquiry-based model for all STEM areas, and assistance in integrating that model into classroom. 
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Goal Four: Increase awareness of and commitment to STEM education as a priority for 
Pennsylvania. 

 
Strategy:  Launch special Advisory Committees to speak to women and minority populations, and to advocate on behalf 
of specific needs for these groups. 

Strategy: Develop communication program for students and families to position importance of STEM and spread word 
about STEM opportunities. Include: new media (eg, Facebook, Twitter), messaging ideas for school newsletters, student 
teams trained and deployed to community festivals, etc., to demonstrate “cool STEM.” (in partnership with professional 
organizations, chapters on campus, etc.).  

Strategy: Organize an annual advocacy program for legislators (state and federal), and parallel speaker programs 
targeted at organizations (Rotary, Lions, etc.).  

Ongoing Work 

Network Structure 
With the completion of the long-range plan, the “preparatory” work of the Network is completed. However, there is still 
a great deal of work to be done, and the convening and information-gathering role of the Network will be key. Securing 
resources to make this possible will be an immediate priority. 

The Network will have several immediate tasks: 

• coordinating implementation workgroups to continue mapping out the activities related to the 
strategies and begin work; 

• spearheading a “STEM Costing-Out Study” (see below); 
• continuing (and building on) communication among stakeholders throughout the region; 
• initiating a STEM “summit” to formally launch the plan. 

Total Funding Needs 
The needs shown below reflect the “start-up” costs for the first year of implementation for the strategies in the long-
range plan. It is important to note that these costs do not represent the full cost of a “STEM system” in the region – only 
the incremental work laid out in the long-range plan.  Additionally, note that in several cases, these costs represent 
additional planning work rather than hands-on service delivery. In fact, one of the key goals for the Network itself in its 
first year is a “costing out” study. That study will follow up on the asset mapping initiative, determining more closely 
what activities are already in place, where there are gaps, and what a full implementation of the strategies throughout 
the region would require. 

 Year 1 Annual 
Cost 

Network Operation, Summit, and "STEM Costing-Out" Study  $  125,000  
Goal One: Increase the number and diversity of Pennsylvania’s students, residents, and workers 
with high-quality post-secondary STEM education and training 

Launch Strategy One: Develop initiative to increase number of girls and 
students of color achieving at the highest levels in STEM  

 $  60,000  
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Launch Strategy Two: Develop the continuum of “experiential STEM learning” 
for every student. 

 $   12,500  

Goal Two: Ensure that all graduates from Pennsylvania’s high schools meet or exceed proficiency 
in STEM content areas.  
Launch Strategy One: develop portfolio of STEM-focused school programs  $ 2,500  
Launch Strategy Two: Improve the way in which STEM is taught.  $ 2,500  
Goal Three: Diversify and increase the number of Pennsylvania teachers who are well prepared 
and highly effective in providing STEM education. 
Launch Strategy One: Develop PIL modules for administrators  $  5,000  
Launch Strategy Two: Recruit new high-quality STEM teachers  
Launch Strategy Three: Improve preservice education  $  135,000  
Launch Strategy Four: Provide effective, research-based professional 
development for all teachers  

 $ 60,000  

Goal Four: Increase awareness of and commitment to STEM education as a priority for 
Pennsylvania. 
Launch Strategy One: Launch advisory committees on girls, students of color  $  15,000  
Launch Strategy Two: Develop communications program to students and 
families on importance of STEM 

 $  120,000  

Launch Strategy Three: Advocate with legislators and community leaders about 
importance of STEM 

 $   75,000  

Total  $  612,500  

 

 

 

 

 


