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Introduction 

PURPOSE 
The purpose of this progress report is to describe A Comprehensive Approach to STEM Education in 
West Virginia and the ongoing progress and initial recommendations of the of the STEM workgroups. 

STEM DEFINITION 
STEM is an acronym for the transdisciplinary integration of the four disciplines of Science, Technology, 
Engineering, and Mathematics. STEM education places a priority on the study of science and math with 
purposeful integration of technology and the engineering design process. STEM education is an opportunity 
for students to collaboratively solve engaging and relevant problems using innovation and creativity. The 
engineering design process allows students to identify problems, design possible solutions, test and evaluate 
those solutions until the best solution is discovered. STEM in the classroom engages students in real-world 
situations and allows students to experience solution-finding for problems that are relevant to today’s world. 

HISTORY 
In December 2017, Governor Jim Justice issued a proclamation instructing the West Virginia Department 
of Education (WVDE) to establish the West Virginia Advisory Council for a Comprehensive Approach to 
STEM Education. The Advisory Council’s purpose is to ensure STEM work across the state is coordinated, 
connected, and inclusive. In February 2018, WVDE convened a joint meeting of the Advisory Council 
workgroups to build a shared understanding of the vision, mission, and goals; refine workgroup activities 
and outputs; and develop work plans to achieve goals. In May 2019, the Advisory Council workgroups 
completed their work, and submitted a report to WVDE detailing recommendations to promote STEM in 
West Virginia.  STEM-minded WV is the culmination of the Advisory Council workgroup’s recommendations. 

VISION 
Current and future job opportunities in West Virginia demand a workforce with strong STEM 
competencies to fulfill them. The WVDE and the Comprehensive Approach to STEM Advisory Council 
laid the groundwork for a statewide system of STEM support that prepares and inspires generations of 
learners to become leaders who meet the challenges of the state’s emerging economy and contribute 
to the global society through innovation, collaboration, and creative problem-solving. 

MISSION 
Our mission for STEM is to provide a system of support that: 1) instills enthusiasm, interest, and 
engagement in STEM through personalized learning; 2) promotes transdisciplinary STEM literacy across 
the curriculum; and 3) provides equitable access to STEM experiences, majors, and career pathways. 

GOALS 
Using technology and other tools and supports, WVDE will: 

» Improve student engagement, preparation, and achievement in STEM; 

» Build educator capacity in STEM through credentialing and professional learning; 

» Increase workforce readiness through coding and computer science to support STEM learning; and 

» Increase stakeholder awareness and participation in STEM by facilitating collaborative STEM initiatives. 



OUTCOMES 
Through collaborative, cross-organization work* in five key areas including workforce development, 
computer science, STEM learning in and across disciplines (early and elementary), STEM learning in and 
across disciplines (middle and secondary), and community engagement, the Comprehensive Approach to 
STEM Advisory Council seeks to ensure that WV: 

» Graduates students from high school with increased STEM competencies necessary for college and 
careers, such as those associated with computer science; 

» Has educators with the confidence, knowledge, and skills to create engaging STEM learning 
environments; and 

» Provides collaborative STEM initiatives with stakeholders that will result in the alignment of 
educational opportunities to business and industry needs to meet economic demands. 

PROGRESS REPORT 
This progress report includes a summary of the specific recommendations for STEM education from each 
of the five work groups provided to the West Virginia Department of Education. 

*See Special Thanks information for organizations comprising the West Virginia Advisory Council for A 
Comprehensive Approach to STEM Education. 



Theory of Action 

A theory of action is a hypothesis for how an initiative might operate to achieve its goal. It is a chain 
of reasoning usually reflected in logical “If…then…” statements that explicitly connect the actions to the 
desired results. 
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The Process for Developing a Comprehensive 
Approach to STEM Education 

Through collaborative, cross-organization work, workgroups with expertise and experience in five key 
areas are creating a state system of STEM support: 

WORKGROUP GOALS 
» Workforce Development — Increase workforce readiness in STEM fields 

» Computer Science — Improve educator capacity and student engagement, preparation, enrollment, 
and achievement in computer science 

» Early and Elementary — Improve educator capacity in STEM through credentialing and professional 
learning and increased student engagement, preparation, and achievement in STEM 

» Middle and Secondary — Improve educator capacity in STEM through credentialing and professional 
learning and increased student engagement, preparation, and achievement in STEM 

» Community Engagement — Increase awareness of the Comprehensive Approach to STEM Education 
and successfully communicate it to various stakeholders statewide 

EXPECTED OUTCOMES 
» Students will graduate from high school with increased STEM competencies necessary for college 

and careers, such as those associated with computer science; 

» Educators will have the confidence, knowledge, and skills to create engaging STEM learning 
environments; and 

» Collaboration with stakeholders will result in the alignment of educational opportunities to business 
and industry needs to meet economic demands. 
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Workforce Development 

Increase workforce readiness in STEM fields 

Lawrence J. Malone, Malone Consulting and Strategies 
Timothy Elliott, WVDE 

RECOMMENDATIONS FOR WVDE 
» Develop additional STEM options for students beyond those offered through CTE 

» Explore IT networking, coding, and cybersecurity courses for dual credit 

» Increase the number of STEM-related CTE courses awarding high school credit 

OTHER CONSIDERATIONS AS RECOMMENDATIONS AND OUTPUTS: 
» Adopt digital literacy standards 

» Explore ways to increase real-world/experiential STEM learning for all students 

» Ensure work-ready educators through increased partnerships with colleges of education 

» Enhance educators’ capabilities to provide instruction on “soft skills” 

» Work with Workforce WV to develop training programs and activities related to STEM careers 

» Expand virtual learning tools and resources to increase access in small, rural counties 

» Provide ongoing “career awareness” opportunities for parents and students 

» Identify workforce needs and available jobs 

» Increase innovative approaches to address shortage of math and science educators 

» Develop additional entrepreneurship courses 



Computer Science 

Improve educator capacity and student engagement, preparation, 
enrollment, and achievement in computer science 

Terry Lashley, Appalachia Regional Comprehensive Center 
Ashley Walther, Appalachia Regional Comprehensive Center 

RECOMMENDATIONS FOR WVDE 
» Develop central clearinghouse/website for all computer science professional learning opportunities 

for educators 

» Establish full certification and teacher endorsements for computer science 

» Identify WVDE staff who will be responsible for coordinating Professional Learning Opportunities   

» Identify STEM/computer science point-of-contact at each county in WV 

» Identify curricular pathways and guidelines for CS 

» Provide at least one certified or endorsed computer science teacher in all middle/high schools in WV 

» Update and adopt Computer Science and Technology Standards 

» Increase participation in computer science professional learning opportunities 

» Increase development of new computer science training, professional learning opportunities, and 
recommendations for future training/opportunities 

» Increase development of computer science credentialing and certification programs for educators 



STEM Learning In and Across Disciplines 
(Early & Elementary) 

Improve educator capacity in STEM through credentialing and professional learning 
and student engagement, preparation, and achievement in STEM 

Margaret Kursey, Berkeley County Schools 
Leah Sparks, Kanawha County Schools 

RECOMMENDATIONS FOR WVDE 
» Explore developmentally appropriate STEM school models 

» Clarify and promote the importance of the integration of STEM-focused concepts, versus teaching 
STEM in isolation, during the early and elementary grades of pre-k through 5. 

» Develop additional professional learning opportunities that focus on developmentally appropriate 
STEM integration in grades pre-k through 5 

» Utilize the West Virginia Early and Elementary Learning Programmatic Implementation Guides for 
grades pre-k/k; grades 1/2; and grades 3/4/5 as a mechanism to provide and promote concrete 
examples of how to integrate STEM-focused concepts into the classroom 

» Discuss the development of developmentally appropriate STEM-focused resources (potentially 
including an early and elementary-focused STEM integration rubric) as part of the WVDE’s Taskforce 
on a Comprehensive Approach to Early and Elementary Learning for Grades Pre-K through Five 



STEM Learning In and Across Disciplines 
(Middle & Secondary) 

Improve educator capacity in STEM through connecting professional learning among 
the STEM disciplines to focus on big ideas in the standards, student engagement, 
preparation, and achievement in STEM 

Lori Whitt, WVDE 
Joanna Burt-Kinderman, Pocahontas County Schools 

RECOMMENDATIONS FOR WVDE 
» Develop a process, a rubric, and an implementation graphic to designate model STEM schools 

» Develop a tool to ensure that STEM activities claiming to address math and science should do so 
with integrity to the grade-levels content and math, science, and engineering practices 

» Develop a tool that ensures that learning activities integrate grade-level content standards with the 
standards for Mathematical Habits of Mind, as well as the science & engineering practice standards 

» Develop a tool that ensures that technology is in service to the content and practice standards 

» Focus on “reasoning” practices which are common to standards in all three content areas (Math, 
Science/Engineering, ELA) 

» Focus on discussion and transfer between content domains maximizing the impact on improving 
STEM teaching and learning 

» Focus on productive discussion and well-structured talk which provide the groundwork for robust 
learning which produces long-term benefits in critical thinking skills and achievement   

» Invest in professional development focused on improving these practices at the classroom level 



Community Engagement 

Increase awareness of the Comprehensive Approach to STEM Education and successfully 
communicate it to various stakeholders. 

Sarah Sayko, Appalachia Regional Comprehensive Center 
Janelle Sperry, West Virginia Parent Teacher Association 

RECOMMENDATIONS FOR WVDE 
» Design a repository/website for STEM-related opportunities 

» Create and share a STEM glossary of STEM-related vocabulary 

» Develop criteria for STEM Champions, including components and examples of Individuals or 
organizations that promote STEM learning within their local setting 

» Develop a STEM communication and outreach campaign 



Frequently Asked Questions 

What is a Comprehensive Approach to STEM Education? 
A comprehensive approach to STEM education encompasses rigorous instruction of the individual 
disciplines of science, technology, engineering and mathematics, as well as the use of integrative, 
inquiry-based approaches such as project-based and problem-based learning. 

Why is a Comprehensive Approach to STEM Education important? 
A comprehensive approach to STEM education is important because it incorporates all core instruction 
areas and includes input and supports from various workforce industries, disciplines, and core 
instruction. Focusing on these areas of skills and knowledge is essential for student success, because 
these fields are deeply intertwined in the real world, and in how students learn most effectively. 

Who benefits from a Comprehensive Approach to STEM Education? 
Many people benefit from a Comprehensive Approach to STEM Education. These include students, 
educators, parents and caregivers, higher education, business and industry, government and military, 
civic and faith-based organizations, and others who want to ensure West Virginia students graduate with 
the skills and qualifications needed to fulfill future workforce demands in West Virginia and beyond. 

What does a statewide system of STEM support look like? 
An effective statewide system of STEM support involves many individuals and organizations across the 
state who work together to provide the necessary conditions, information, and resources to enable 
communities to 1) instill enthusiasm, interest, and engagement in STEM through personalized learning; 
2) promote interdisciplinary STEM literacy across the curriculum; and 3) provide equitable access to STEM 
experiences, majors, and career pathways. 

What does transdisciplinary STEM literacy mean? 
Transdisciplinary STEM literacy is the ability to apply rigorous academic concepts from science, 
technology, engineering, and mathematics to solve real-world problems that cannot be solved using a 
single discipline. 

What constitutes workforce development? 
For the WV Comprehensive Approach to STEM Education, workforce development centers upon an 
assessment of workforce needs to promote the STEM-focused skills needed for current and future job 
opportunities; an assessment of emerging sectors and workforce needs; data-based decision making for 
programming and policy revisions; and mapping out an effective STEM career pathways strategy. 

What constitutes computer science? 
For the WV Comprehensive Approach to STEM Education, computer science centers upon a review 
of current technology and computer science standards and programs of study, a review of current 
requirements related to computer science; the skills and professional learning opportunities educators 
need to effectively teach computer science concepts; and pathways that lead to advanced credentials in 
computer science. 



Special Thanks 

As stated in Governor Justice’s Proclamation, the Advisory Council will foster collaboration among STEM 
advocates across the state. The Advisory Council will also be inclusive of businesses that have a vested interest 
in STEM education and insight into workforce needs that provide a unique perspective and can provide future 
opportunities for students. Each of these Advisory Council members are champions for STEM education and 
students will benefit from their efforts, especially when those efforts are coordinated. WVDE would like to give 
special thanks to the representatives of the following organizations who comprise the STEM Advisory Council: 

WORKFORCE DEVELOPMENT 
Lawrence J. Malone, Co-Lead, Malone Consulting and Strategies 
Tim Elliott, Co-Lead, WVDE 
Erika Klose, WVDE 
Anne Barth, Tech Connect West Virginia 
Barry Crist, Fayette Institute of Technology 
Dr. Corley Dennison, WV Higher Education Policy Commission 
Russell Fry, Workforce WV 
Kathy Gillman, WVDE 
Deb Hemler, Fairmont State University 
Major General James A. Hoyer, West Virginia National Guard 
Dr. Mike Levey, University of Charleston 
Conrad Lucas, Capitol Resources, LLC 
Helen Matheny, WVU Health Sciences Center 
Mark Moore, WVDE 
Stephen Roberts, WV Chamber of Commerce 
Jeffrey Vandall, WV Department of Commerce 
Richard Wilbur, Advantage Technology 
Valerie Comer, Workforce West Virginia 

COMPUTER SCIENCE 
Terry Lashley, Lead, ARCC 
Ashley Walther, Co-Lead, ARCC 
Erika Klose, WVDE 
James Bailey, WV Governor’s Office 
Becky Butler, WVDE 
Deanna Canterbury-Penn, WVDE 
Joel Davies, Apple Higher Education Development 
Teresa Hammond, WVDE 
Richard Langford, Microsoft 
Hallie Mason, State Budget and Policy Consulting in WV 
Lori Whitt, WVDE 
Sherri Nash, Ed.D., WVDE 
Dr. Wook-Sung Yoo, Weisberg Division of Computer Science College of IT and Engineering 
Dr. Gay Stewart, WVU Director Center for Excellence in STEM Education 
Dr. Paulus Wahjudi, Marshall University 
Dr. Cong Pu, Marshall University 
Kate Kemker, Apple Inc. 



STEM LEARNING IN AND ACROSS EARLY & ELEMENTARY LEARNING 
Margaret Kursey, Lead, Deputy Superintendent, Berkeley County Schools 
Leah Sparks, Co-Lead, Director of Technology, Kanawha County Schools 
Erika Klose, WVDE 
Monica DellaMea, WVDE 
Dawn Embrey King, WVDE 
Delegate Paul Espinosa, WV House of Delegates 
Rhonda Fisher, WVDE 
Hank Hager, WV State Senate 
Teresa Hammond, WVDE 
Donna Landin, WVDE 
Dr. Stan Maynard, June Harless Center 
Dr. Edna Meisel, Marshall University 
Todd I. Ensign, Ed.D., Fairmont State University 

STEM LEARNING IN AND ACROSS MIDDLE & SECONDARY LEARNING 
Lori Whitt, Lead, WVDE Assistant Director of Instructional Technology 
Joanna Burt-Kinderman, Co-Lead, K12 Mathematics Instructional Coach Pocahontas County 
Erika Klose, WVDE 
Robin Anglin, WVDE 
Steve Beckelheimer, WVDE 
Andy Blackwood, National Youth Science Foundation 
Cindy Burke, WVDE 
Anna Cline-Kincaid, Fayette County Schools 
Keri Ferro, Ed.D., WV HEPC 
Debbie Harless, WVDE 
Senator Kenny Mann, WV State Senate 
Terry Sappington, WVDE 
Melissa White, WV House of Delegates 
Joey Wiseman, WVDE 
Josh Ratliff, WVDE 
Dr. Gay Stewart, WVU Center for Excellence in STEM Education 

COMMUNITY ENGAGEMENT 
Sarah Sayko, Lead, WV State Co-coordinator ARCC 
Janelle Sperry, Co-lead, WV PTA College and Career Readiness Lead 
Erika Klose, WVDE 
Kristin Anderson, WVDE 
Lydotta Taylor, EdVenture Group 
Amelia Courts, The Education Alliance 
Krista Cox, WV Development Office 
Adam Green, Ed.D, WV HEPC 
Brenda Lamkin, WV Parent Training 
Michelle Moore, WVDE 
Ronald Pearson, National Youth Science Foundation 
Donna Landin, WVDE 
Monica DellaMea, WVDE 
Joey Wiseman, WVDE 
Pat Homberg, WVDE 
Michele Howard, Carnegie Science Center 
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