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NSF EEC Strengthening Engineering Education for Tomorrow’s
Workforce: Scaling a National Model through

Curriculum, Credit, and Community

Abstract
As the demands of the 21st century workforce continue to evolve, the need for high-quality engineering
education at the secondary level has never been more pressing. However, many schools across the country
face persistent barriers, including restrictive prerequisites that narrow, instead of broaden, participation or
insufficient professional learning opportunities for educators.
With the support of the NSF Engineering Education Division-supported grant titled “Strengthening
Engineering Education for Tomorrow’s Workforce,” Engineering for US All (edusa™) is expanding to
address the issues facing secondary engineering education. The goals of the project include expanding
implementation to 200 schools across 30 states, increasing the number of universities awarding academic
credit for edusa courses, and strengthening the program’s organizational infrastructure. Central to this
effort is MyDesign®, a digital platform designed to deliver professional development and foster a
national community of practice among teachers. Complementing this is the refinement of the e4usa
end-of-course assessment through the MyDesign® platform, which provides students access to digital
design portfolios while offering educators structured rubrics and grading support.
As of Fall 2025, 29 institutions across 15 US states have established pathways for students to earn college
credit and placement upon successful completion of e4usa courses in high school. Approaches include
traditional dual enrollment agreements, credit awarded through proficiency examinations, and faculty
review of student design portfolios. In the case of e4usa, alignment with the College Board’s® Advanced
Placement framework enables students to sit for the AP® Computer Science Principles exam. In addition,
universities have embedded e4usa into their first-year engineering experience or integrated e4usa
coursework into existing undergraduate courses. These pathways validate the rigor of the curriculum,
strengthen student motivation, and connect high school learning to postsecondary opportunities.
The paper presents the discernible impact of e4usa across the country. Findings indicated that students
feel more confident in their ability to solve real world problems, and educators, many of whom are not
trained engineers, share that they feel supported and energized by the training and resources e4usa
provides. Partnerships with universities and industry liaisons further enhance program implementation by
connecting classroom experiences with authentic applications and offer opportunities for credit for prior
learning.The e4usa model not only advances students’ problem-solving and design skills but also
cultivates sustainable collaborations that benefit schools and communities. Furthermore, the paper
discusses lessons learned in scaling a national initiative from NSF funding to independent non-profit
status, with particular attention to sustaining program quality while centering on the experiences of
teachers and students.

Keywords: engineering education, teacher professional development, assessment, credit and placement



NSF EEC Strengthening Engineering Education for Tomorrow’s
Workforce: Scaling a National Model through
Curriculum, Credit, and Community

Introduction

As the demands of the twenty-first-century workforce continue to evolve, the preparation of future
engineers has become a national priority. Engineers are increasingly expected to address complex,
real-world problems that require not only technical competence, but also systems thinking, collaboration,
ethical reasoning, and the ability to work across disciplines and communities [1]. National reports
consistently emphasize that developing these competencies requires earlier and broader exposure to
engineering practices, positioning secondary education as a critical entry point for strengthening the
future engineering workforce and supporting economic competitiveness [2] - [3].

High-quality, accessible engineering education at the secondary level plays an essential role in preparing
students for postsecondary study and the workforce while also promoting engineering literacy for all
learners. Research indicates that early engagement with engineering can increase student interest in
STEM careers, improve problem-solving skills, and support persistence in postsecondary STEM
pathways. Despite this growing recognition, access to rigorous secondary engineering coursework
remains inconsistent across the United States. Participation in engineering courses continues to reflect
disparities across race, gender, socioeconomic status, and geography, limiting the diversity and size of the
future engineering workforce [4].

Project Overview and Goals

For more than 23 years, Engineering for US All (ed4usa™) has worked to transform high school
engineering education and prepare students to become tomorrow’s engineers. The organization advances
this mission through interconnected efforts that include continuous curriculum development, teacher
professional learning, and scaling the ed4usa Hub. edusa is also strengthening its technology
ecosystem—most notably the MyDesign® LMS and end-of-course assessments—while growing a
national network of state, school, industry, and university partners that support student credit and
placement. Strategic collaborations, including with the College Board®, further extend the program’s
reach and sustainability.

edusa introduces all students to engineering while supporting educators in preparing a skilled future
workforce. To date, the program has served more than 10,000 students in 105 high schools, partnered with
39 universities, and continues to expand through state-level collaborations. Teachers are recruited through
multiple, complementary pathways. Recruitment strategies include outreach at national and regional
conferences, partnerships with school districts and state agencies, targeted e-mail campaigns,
informational webinars, social media, and referrals through professional networks and word of mouth
from participating educators. In some contexts, recruitment begins at the district or state level, while in
others it is driven by individual teachers seeking to expand engineering offerings at their schools. When
available, external funding has supported scholarships to offset initial participation costs. During the
earlier phases of the program, teacher stipends were offered through NSF and state-level funding;
however, as the initiative transitioned to an independent 501(c)(3) nonprofit, the model shifted away from
direct financial incentives toward sustainability through program value and institutional partnerships.
Teachers retention is primarily supported through the quality and continuity of the professional
development experiences rather than ongoing monetary incentives. By deepening student learning in
engineering design and investing in sustained professional development, e4usa is building a scalable
nonprofit model with national impact.

As presented in Figure 1, “Strengthening Engineering Education for Tomorrow’s Workforce,” funded by
the NSF Division of Engineering Education and Centers (EEC), supports e4usa in addressing persistent



challenges in secondary engineering education. Project goals include expanding to 200 schools in 30
states, increasing university credit pathways, and strengthening organizational infrastructure. Central to
this work is the e4usa Hub, which delivers professional learning and fosters a national community of
practice, alongside continued refinement of the MyDesign end-of-course assessment and digital design
portfolio system.

Figure 1
Theory of Action Guiding “Strengthening Engineering Education for Tomorrow’s Workforce”
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teamwork and communication skills for early engineering pathways.

ed4usa+Programming

A yearlong course that integrates computational thinking and programming into engineering design.
Students use MATLAB for data analysis, algorithms, and systems modeling, aligning with the AP®
Computer Science Principles framework from College Board. Design portfolios are assessed with the
MyDesign rubric, and students may earn a MATLAB credential from MathWorks® or pursue AP® CSP
credit, depending on local policy.

edusa+Design

An advanced, yearlong engineering design course for students with prior experience in e4usa+Making.
Students tackle complex, open-ended problems with authentic clients emphasizing systems thinking,
iteration, and manufacturability, moving from global challenges to local or personal ones. The course
culminates in comprehensive portfolios and public showcases, assessed with the MyDesign rubric.

edusa Legacy

A yearlong introductory engineering course that serves as an onramp for high school students. Through
scaffolded, team-based challenges, students explore engineering’s role in society and learn the



engineering design process while working with authentic clients. Students document their work in
portfolios assessed with the MyDesign rubric, making the course well-suited for schools offering a single,
comprehensive engineering option.

Educators and Digital Infrastructure for Scaling

Teacher Professional Learning

edusa offers year-round professional learning to support both new and returning teachers in effective
curriculum implementation and continued pedagogical growth. Professional development is co-designed
with educators, responsive to their needs, and delivered through the e4usa Hub to sustain a national
community of practice. Yearlong learning begins with Summer Professional Development (PD), followed
by ongoing supports that are targeted, comprehensive, and flexible to help deepen and refine their
pedagogical practice.

New edusa Teachers

New e4usa teachers begin with an introductory Summer PD that provides a foundational overview of
edusa and prepares them for course-specific training. They then complete course-specific New Teacher
Summer PD, which emphasizes hands-on engagement with early curriculum units, inclusive instructional
strategies, planning for community-based projects, and an introduction to the MyDesign® Scoring Rubric.

In the fall, teachers participate in an asynchronous MyDesign® 1: Get to Know MyDesign® PD to deepen
their understanding of the rubric and its integration across e4usa lessons. Midyear learning continues with
Winter PD, which supports preparation for Units 3 and 4 engineering design projects and addresses
educator-identified needs such as CAD, MyDesign, project management, and student writing. Throughout
the year, new teachers engage in Teacher Progress Snapshots and Reflections (TPSR) to reflect on
practice, track goals, share insights with the e4usa community, and inform continuous improvement of the
curriculum and professional learning system.

Returning e4usa Teachers

Returning e4usa teachers engage in targeted, shorter professional development opportunities aligned to
their professional goals. These flexible offerings, which are responsive to educator needs, include topics
such as MATLAB®™, MyDesign®, and CAD, supporting continued growth and refinement of pedagogical
practice.

e4usa Hub and Community of Practice

Launched in June 2024 and co-designed with educators, the e4usa Hub centralizes previously fragmented
tools into a single platform that anchors the e4dusa Community of Practice. Through the Hub, teachers
access professional learning and communicate with experienced e4usa Coaches and e4usa Fellows, who
are experienced returning e4usa educators. edusa Connect enables nationwide peer collaboration through
discussion threads for sharing questions, materials, student work, and successes. Community building is
further supported with social and celebratory events, and by university and industry liaisons who provide
teachers and their students with additional engineering expertise and resources.

MyDesign® Scoring Rubric and Learning Management System

The MyDesign scoring rubric provides a valid, reliable approach for assessing engineering design
portfolios in edusa [5]. The MyDesign LMS embeds the rubric in a web-based platform that supports
organization and scoring at scale. e4usa offers ongoing PD to support effective use of both the rubric and
LMS. Trained e4usa graders evaluate portfolios submitted through MyDesign, with inter-rater reliability
analyses informing continuous improvements to grader training and teacher PD.



Postsecondary Credit and Placement Pathways

As of Fall 2025, 29 postsecondary institutions across 15 U.S. states offer formal pathways for academic
credit or placement based on successful completion of an e4usa high school course. Participating
institutions reflect broad recognition of the curriculum’s rigor, relevance, and adaptability across
engineering and technology degree programs. Partner institutions use multiple mechanisms to validate
learning and award credit, as summarized in Table 1.

Table 1
University Credit and Placement Pathways

Credit and Placement

Mechanisms Description

Dual Enrollment Some institutions offer concurrent or dual enrollment, allowing students to
earn transcripted college credit while in high school through alignment with
introductory engineering courses (e.g., Arizona State University; The
College of New Jersey; Lincoln Memorial University).

Proficiency Exams Several universities award credit through portfolio review paired with a

written or departmental exam (e.g., University of Maryland; Regent
University; Virginia Tech).

Faculty Evaluation of Many institutions grant credit based on faculty evaluation of student design
Design Portfolios portfolios demonstrating course outcomes, (e.g., Purdue University, Towson
University, East Carolina University, and West Virginia University).

Alignment with AP® frameworks

The edusa+Programming course aligns with the AP® Computer Science Principles framework, enabling
students to sit for the AP CSP exam and earn credit recognized by many institutions. This alignment
strengthens links between high school engineering, computing pathways, and college credit. Several
universities also integrate e4usa-aligned coursework directly into first-year engineering pathways. For
example, the University of Oklahoma has adapted e4usa design practices into a redesigned first-year
sequence.

Established credit pathways validate the rigor of the e4usa curriculum, motivate students by assigning
tangible postsecondary value to design work, and strengthen high school—university partnerships that
support long-term workforce development.

Implementation and Impact Findings

As presented in Table 2, edusa is grounded in research and supported by an extensive body of
publications demonstrating the effectiveness of its curriculum and teaching practices. The Hub engages
124 edusa educators, team members, and supporters. This robust evidence base and metrics reinforces
edusa’s credibility, informs ongoing curriculum and professional learning improvements, and guides its
expansion nationwide.

Scaling a National Program: Lessons Learned

A key goal of edusa’s NSF funding was sustainability and growth. To achieve this, a 501(c)(3) non-profit
was launched. To ensure continuity and fidelity at scale, members from the grant transitioned to various
roles in the non-profit.

edusa continually evolves its curriculum and PD based on research and feedback. New offerings include
advanced PD for returning teachers and a yearlong e4usa+Programming course, supported by



MathWorks. The e4usa Hub has been expanded, and partnerships with universities and industry bring
engineers into classrooms while growing credit and placement pathways. Challenges include establishing
core business practices previously handled by universities, implementing systems like customer service
management, and securing diverse funding streams amid shifting federal policies.

Table 2

Summary of Research Supporting edusa

Category Citations  Brief Summary of Results

Curriculum [6-11] The edusa curriculum integrates discovery, design, professional skills, societal
context, and programming, with instructional “threads” ensuring coherent,
high-fidelity implementation. Research also examines COVID-era remote
learning, active learning, and programming integration, highlighting challenges
and adaptations that inform effective, inclusive pre-college engineering
education.

Professional [12-16] Studies show that hands-on learning, reflective practice, and communities of

Learning practice are key to high-quality, inclusive engineering education.

Community [17-24] Research highlights how administrators, counselors, and parents influence

of Practice adoption of high school engineering curricula and broaden participation,

(counselors, identifying structural enablers and barriers. Targeted counselor PD and increased

gggi’lisst rators) stakeholder awareness help address bias, improve guidance, and strengthen
support for equitable access to pre-college engineering.

Teacher [25-36] Research shows e4usa PD boosts teacher confidence, reduces imposter syndrome,

Outcomes and fosters inclusive, human-centered teaching practices.

Student [37-51] Research shows that hands-on, project-based, human-centered learning boosts

Outcomes student engagement, confidence, creativity, and interest in engineering. Students
value collaboration, design projects, and flexibility, with evidence of increased
engineering self-efficacy and career interest, particularly among female students,
even during COVID-19 remote learning.

Conclusion

edusa has advanced secondary engineering education through a research-backed, scalable model of
hands-on, design-focused, inclusive learning. Its integrated curriculum, professional development, and
community of practice support diverse students and help educators adopt human-centered, reflective
practices. These efforts inform policy on structured curricula, sustained professional learning, and credit
pathways, while partnerships with universities and industry strengthen workforce readiness and equitable
STEM access. Future research may explore long-term student outcomes, implementation fidelity across
contexts, and the use of emerging technologies to enhance design-based learning and teacher
development.
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