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THE URGENCY OF STEM SKILLS
AND TALENT DEVELOPMENT
In the last 20 years, there has been a dramatic shift in the way we live and work, thanks to advances in technology, 

increased globalization, and the need for flexible work environments. There has been tremendous growth in STEM 

(Science, Technology, Engineering, and Math) jobs; however, over 800,000 jobs remain unfilled today due to the lack of 

workers with the skills needed to fill these positions. These numbers just represent the United States but the shortage of 

individuals who are able to fill STEM jobs is a global concern1. According to the Bureau of Labor Statistics, 13 of the top

30 fastest growing jobs in the US are in STEM fields with growth of greater than 30% by 20302. The reality is that only 20% 

of US high school graduates are prepared for STEM careers or further college education in STEM fields3. Moreover, 

socio-economic factors, race and gender remain strong predictors of STEM career pursuits4 and are reflected in the 

persistent lack of progress in the diversification of STEM careers5. In 2022, the US Department of Education released their 

priorities including the need to promote equity in student access, support a diverse educator workforce, meet social, 

emotional, and academic needs, and strengthen community engagement to advance systemic change6. Now is the time 

for school districts to invest in Comprehensive STEM™ strategies to prepare students for their future careers.

There are three problems that currently exist in our education system that contribute to the lack of 
STEM talent and skills needed to meet the demands of the workforce.

The changes necessary to promote the development of 21st Century skills and address the educational priorities and 

needs identified by the changing workforce can be accomplished through Comprehensive STEM™ education. Access, 

culture, and community are essential components of a comprehensive STEM integration initiative. Comprehensive STEM

™ education provides access to integrated STEM experiences to all children early, often, and everywhere. Comprehensive 

STEM™ education requires a cultural shift in how educators teach students and curricula are developed. Comprehensive 

STEM™ involves building connections between the school and the community to promote opportunities for students to 

develop 21st Century skills through real-world experience.

Lack of Access: All students do not have access to evidence-based STEM learning strategies, such as project-based 

or inquiry-based learning and design-thinking strategies that promote STEM skill development and career readiness.

Lack of Culture: Educators have not been trained to use evidence-based STEM learning strategies in their lesson 

plans, especially in an integrated or cross disciplinary way.

Lack of Community: Schools and Communities need to come together to facilitate partnerships that allow students 

to learn and develop skills in a real-world setting and allow employers to work with educators to ensure they are 

providing education that is relevant to changing workforce needs.
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PROBLEM: LACK OF ACCESS
Technological advances will continue to expand and the needs of the STEM workforce will change. As a result education 

must change and adapt to prepare students for the workforce. A 2019 working paper developed by the National Bureau 

of Economic Research demonstrated a rapid shift in STEM skills needed in the workforce from 2007 to 20177.

Deming and Noray7 show that the STEM skills that shifted from 2007-2017 reflect an increased need for Social, Cognitive, 

Character, Creativity, and Analytic skills among others. These skills have been the focus of project-based learning 

strategies (PBL), and inquiry-based or design-thinking strategies. Project-based learning strategies allow students to 

practice the skills of collaborative work, allow for creativity and critical-thinking, and problem-solving, while building 

resilience and character through trial and error. One of the first randomized controlled trials of students receiving a 

project-based inquiry science curriculum demonstrated that students achieved higher scores on science outcomes

compared to students who did not participate in project-based learning8. Other studies suggest that PBL increases STEM 

skill development; however, there are still few studies that have systematically investigated the impact of PBL on a large 

scale, in diverse populations, across all grade levels. Still, the bulk of the evidence available suggests that PBL is a 

learner-centered strategy that can help to reduce the disparities in academic achievement, while building necessary skills 

for STEM workforce readiness, and helps to increase student motivation, knowledge, and self-efficacy for learning all of

which are associated with improved achievement outcomes9. Unfortunately, there are few educators who have the 

training needed to use PBL in their lesson plans10.

“it is the new STEM skills that

are scarce, not the workers themselves.” Deming, 2019
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SOLUTION: USE PBL AND DESIGN-THINKING TO PROVIDE
STEM SKILL EXPERIENCES TO ALL STUDENTS.
21stCentEd has developed a Comprehensive STEM™ solution that addresses challenges faced by school districts. Using a 

flexible, digital-learning platform that is accessible in-school, after school and out-of-school access to STEM experiences 

can be made available to all students. The platform provides learner-centered experiences that provide students the 

opportunity to practice 21st Century Skills through a design-thinking and project-based learning approach. These 

experiences can be accessed through a self-paced learning model or integrated into existing curricula. There are over 50

STEM courses currently available for students in grades K-12, with courses organized into learning suites that provide 

in-depth experiences in: Computer Science and Information Technology, Engineering and Robotic Technology, and 

Workforce Development, Entrepreneurship and Business. The student license gives access to not just one, but all the 

courses in the catalog. Since the license follows the child, community partners may act as an additional access point and 

would only need to provide their own mentors. A recent meta-analysis reports that the use of digital tools to enhance 

STEM education produces achievement gains11. The digital-technology platform provided by 21stCentEd provides a 

solution to the disparities in access to STEM experiences using a curriculum designed to provide over 1100 hours of STEM 

skills practice and experience.

• Courses are project-based and provide practice in 22 different 21stCentEd Skills

• Categorized in STEM/CTE pathways

• Can be implemented using self-paced, blended, or instructor-led methods

• Students can build a digital portfolio including acquired badges and competencies

• Experiences range from 10 hours to full semester experiences

• Experiences added to the platform each year at no additional cost to the district

• Customized course creation according to the needs of each district and community

• Aligned with state, national, and international standards

• Can be accessed in community access points after-school and out-of-school

ACCESS WHERE THEY FEEL MOST CONFIDENT AND SUPPORTED

50+ PROPRIETARY AND VARIED STEM COURSES/EXPERIENCES

1100+ HRS OF STEM AND CTE INSTRUCTION

SELF-PACED, BLENDED, OR INSTRUCTOR-LED DELIVERY

ONE STUDENT LICENSE PROVIDES ACCESS TO ALL COURSES

ADDITIONAL FEATURES
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PROBLEM: LACK OF CULTURE
Despite the recognition that a change is needed in the way we educate children, shifting from rote learning and 

memorization to skill development that facilitates the application of knowledge and information, most classrooms have 

not changed. There is a need to shift the culture of schools, of students and families and communities to adapt and adopt 

an integrated STEM education. It is also critical that access to high-quality, STEM education is accessible to all students 

and not just some students. Currently, most school districts are lacking a comprehensive approach to implement an 

integrated, STEM-focused curriculum. In fact, one small change that could be made is the addition of computer 

programming courses in high school, yet only 51% of US high schools have computer programming courses available to 

students12. Schools in rural areas and schools with a greater percentage of minority or economically disadvantaged 

students being less likely to have access to those courses12. In districts with limited resources, access to STEM learning 

experiences may also be limited to students who are high-performing, or who have the resources to provide these 

experiences outside of school through after school programs. Access may also be limited due to lack of teacher 

preparedness to deliver STEM learning experiences. Which limits the ability to develop a thriving STEM culture.

Studies point to the lack of educators’ knowledge and confidence in delivering project-based learning strategies13,14. This 

should not come as a surprise as most educators have not been trained in these teaching strategies. Most STEM 

education studies have focused on specific subjects such as science and mathematics15 rather than looking at STEM as an 

integrated, cross-discipline study14 and little understanding about the type of professional development is provided. It is 

clear that there are key components to professional development activities that promote successful implementation in 

the classroom16-19. The lack of a consistent definition of STEM, and vague studies of professional development practices 

has prevented the systematic studies needed to identify teaching practices that significantly impact student outcomes20. 

It has been shown that teachers’ beliefs, self-efficacy, and content knowledge do significantly affect student outcomes21.

In addition to cultural shifts through professional development, educators must adjust their lesson plans and curricula in 

order to integrate STEM, PBL learning experiences. This shift takes a considerable amount of time for districts to adjust 

curricula and provide training to teaching staff to implement new curriculum in a classroom. This must be a focus of the 

district, and a shift in the culture of learning delivery in order to increase access to all students. Merely changing the 

curriculum and means of instruction is not sufficient to institute sustained system changes as it occurs in a near vacuum, 

without involvement from family members, friends and community members all of whom influence the student. To truly 

shift culture, we must do so in-school and out-of-school, at home, and in the community.
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SOLUTION: INCREASE DESIGN THINKING-INFUSED
PEDAGOGY IN EVERY CLASSROOM
21stCentEd impacts the school district STEM teaching and learning culture by providing teacher LBDPD or Learn By 

Doing Professional Development for educators through design thinking infused pedagogy (DTIP). Students and teachers 

engage in co-learning STEM experiences that help students and teachers break down barriers and work together in ways 

that are dynamic and collaborative. Using a design thinking lens, educators learn how to develop a culture of 

collaborative inquiry, rigorous and relevant lessons/units/projects, academic literacy, and student agency.

The Implementation and Curriculum team at 21stCentEd is led by Dr. Jerome (JT) Taylor, who has designed a professional 

development training for educators to ensure they have the skills and tools necessary to successfully integrate STEM 

experiences into the classroom. Professional development is provided to administrators, educators, and individuals who 

can facilitate STEM experiences through the 21stCentEd FacilimentorTM trainings. The professional development follows a 

design thinking infused pedagogy (DTIP) as the framework, or context for educators. This professional development 

combined with the experiences in the classroom using the 21stCentEd digital platform provides a solution to weaknesses 

that have existed in the past22leaving teachers lacking access to experiences so students can practice and apply the 

design-thinking process. DTIP for teachers takes a deeper dive into applying design-thinking strategies to teaching and 

learning. Students benefit from a teaching and learning approach that considers their input, experience, interests, and 

creative problem-solving skills in real-world contexts. Lessons and activities afford flexible implementation methods 

allowing for course mentoring opportunities for teachers, students, parents, and community partners. This also allows for 

a flipped classroom model which, when paired with digital learning tools, has increased students' test scores and allows 

them to take on an active role in their learning23. To help educators adjust lesson plans, the team uses the 4 shifts

protocol24 to help educators assess their current lesson plans and find opportunities to embed project-based and 

design-thinking experiences into their lessons alongside the 21stCentEd platform of STEM experiences.
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PROBLEM: LACK OF COMMUNITY
Community engagement can be conceptualized by considering the effects of the students’ family as well as the broad 

community on the development of STEM skills, or STEM career aspirations. Prior research shows that students from 

marginalized communities find more value in STEM when they understand how STEM knowledge and skills can help 

solve issues affecting their communities.25,26 Finding more value in STEM may help minority students foster a sense of 

belonging in their present STEM classes and imagine themselves in STEM careers in the future27. Additional studies show 

that out-of-school activities, such as discussions of STEM subjects with caregivers and family members and watching 

shows that are STEM focused provide informal learning experiences that are correlated with STEM career interests28, even 

when formal STEM experiences are not. As such, it is critical to involve the families and community members to create a 

sustainable model that will encourage ongoing emphasis for STEM education that will create long-term benefits to 

the community.

School and community partnerships are critical to meet the ever-changing workforce demands. Community 

partnerships can facilitate learning, internships and real-world job experience that increase the likelihood of persistence 

in STEM career paths while filling critical workforce gaps (find citation). Additionally, community-based project work, and 

internships have demonstrated persistence in STEM degree attainment29. Importantly, as technology continues to 

develop it is likely that the skills needed in the workforce will shift rapidly, as previously mentioned. If community partners 

are engaged with the schools they can work together to ensure that curriculum continues to be aligned with the skills 

and talents needed in the workforce. The Collective Impact framework can be used to build the long-lasting, mutually 

trusting relationships that are necessary for cultural and social change30.
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SHARED RESOURCES

STRATEGIC PLANNING

ASSET MAPPING

COMMUNITY PARTNERSHIPS AND STAKEHOLDER COLLABORATION

PROCLAMATION AS A STEM DISTRICT, STEM TOWN, OR STEM CITY

SOLUTION: DEVELOP CISTEMIC - COLLECTIVE IMPACT STEM
INTEGRATED COMMUNITY PARTNERSHIP
21stCentEd has also developed programming for community engagement through their CISTEMIC model. CISTEMIC 

stands for Collective Impact STEM Integrated Communities. Only through collective impact and community 

involvement can we ensure that we are educating youth with the skills and talents needed in the workforce that will 

ultimately enhance the economic vibrancy of the community. 21stCentEd has an experienced CISTEMIC team that works 

closely with district staff and community members. The work includes development of a district STEM strategy, 

stakeholder collaboration meetings, asset mapping, skills and talent needs analysis, STEM City proclamation, and an 

annual STEM Fest.

• District and community asset mapping to establish an inventory of current and needed resources in  

 the development of a community-wide STEM initiative.

• Includes district-level and school-level capacity building, community organizing, and professional  

 development services to assist districts in executing and transforming themselves into a  

 STEMDistrict, STEM-Town, or STEM-City by leveraging stakeholders in STEM talent development,  

 workforce development, and economic development activities.

• District-led, community-wide 21st century STEM workforce and economic  development initiatives to  

 provide students real-world learning opportunities including localized internships, apprenticeships,  

 and pathways to STEM-related fields.

• STEM Fest event bringing all community stakeholders together to engage in STEM activities and

 career opportunities. STEM-District, STEM-Town, or STEM-City proclamation event to announce

 the community’s commitment to providing STEM learning opportunities for all students

ADDITIONAL FEATURES
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IMPACT REPORT
This impact report demonstrates 21stCentEd's commitment to its mission of "future-proofing ALL students for a world 

where STEM Literacy is at the center of our human existence." This commitment is centered on providing STEM 

experiences for all students, which is a robust, rigorous approach to STEM Education, where 21stCentEd leads the market.

Where is 21stCentEd Making an Impact?
The following data shows the number of students engaging in STEM experiences and the number of schools who have 

partnered with 21stCentEd to implement a Comprehensive STEM initiative. With the focus on STEM Education & learning 

recovery due to the pandemic, these numbers are rapidly growing. Importantly, 100% of students at partner schools have 

access to the 21stCentEd digital-learning platform.

Number of Students
engaged in a

Comprehensive STEM
initiative

Number of Schools
implementing a

Comprehensive STEM
initiative
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CURRENT SCHOOLS AND DISTRICT CLIENT PARTNERSHIPS
BRIDGEPORT PUBLIC SCHOOLS

Barnum Multicultural Magnet

Beardsley Park City Magnet

Black Rock Read School

Blackham Roosevelt

Bryant Tisdale

Cesar Batalla Waltersville

Classical Studies-Beechwood Wilbur Cross

Classical Studies-Linwood Winthrop

EAST RAMAPO CENTRAL SCHOOL DISTRICT

Early Childhood Center Margetts ES

Eldorado ES Summit Park ES

Elmwood ES Middle/Jr High Schools

Fleetwood ES Chestnut Ridge MS

Grandview ES Pomona MS

Hempstead ES Ramapo HS

Kakiat STEAM Academy (Gr. 4-6) Spring Valley HS

Lime Kiln ES

Claytor Magnet Academy Bassick HS

Columbus Central HS

Curiale Dunbar

Dunbar Edison

Edison Geraldine Johnson

Geraldine Johnson Hall

Hall Hallen

Hallen Interdistrict Discovery Magnet

High Horizons Luis Munoz Marin

Hooker Madison

Interdistrict Discovery Magnet Park City Magnet

Luis Munoz Marin Wilbur Cross

Madison
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CURRENT SCHOOLS AND DISTRICT CLIENT PARTNERSHIPS
NYC- DISTRICT 9 BRONX

P.S. 311/ Lucero Elementary School P.S. 063/ Author's Academy

P.S. 11/ Highbridge P.S. 110/ Theodore Schoenfeld

P.S. 555/ Mount Eden Children's Academy P.S. 114/ Luis Llorens Torres Schools

I.S. 313/ School of Leadership Development P.S. 117/ Joseph H. Wade

I.S. 303/ Leadership & Community Service P.S. 126/ Dr. Marjorie H. Dunbar

P.S. 88/ S. Silverstein Little Sparrow School P.S. 128/ Mott Hall III

P.S. 58 P.S. 170

P.S. 55/ Benjamin Franklin P.S. 199X/ The Shakespeare School

ROOSEVELT UNION FREE SCHOOL DISTRICT

Centennial ES Middle/Jr High Schools

Ulysses Byas ES Roosevelt MS

Washington-Rose ES Roosevelt HS

P.S. 53/ Basheer Quisim P.S. 215/ Kappa

P.S. 42/ Claremont P.S. 218/ Rafael Hernandez Dual
Language Magnet School

P.S. 361/ The Highbridge Green School P.S. 236/ Langston Hughe

I.S. 339 P.S. 28/ Mount Hope

P.S. 328/ New Millennium Business Academy MS P.S. 35/ Franz Siegel

P.S. 274/ The New American Academy
at Roberto Clemente State Park P.S. 73 Bronx

P.S. 219/ New Venture Schoo P.S. 457 Sheridan Academy For Young Leaders

I.S. 229/ Roland Patterson
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CURRENT SCHOOLS AND DISTRICT CLIENT PARTNERSHIPS
HEMPSTEAD UNION FREE SCHOOL DISTRICT

A.W. BROWN LEADERSHIP ACADEMY - DALLAS, TX

Barack Obama ES Rhodes Academy

David Paterson ES ABGS MS

Jackson Main ES Hempstead HS

Joseph McNeil ES

1. Genesis 2. Quest

ANSONIA PUBLIC SCHOOLS (CT)

Ansonia MS Ansonia HS

CALEDONIA COMMUNITY SCHOOLS (MI)

Duncan Lake (6-8) Caledonia HS

Kraft Meadows Middle (5-6)

VALLEY STREAM 13 (NY)

James A. Dever ES Wheeler Ave ES

Willow Road ESHowell Road ES

ALPINE ONLINE SCHOOL (UT)

YES - UBJJ (UT)

OWEGO (BT BOCES) (NY)

IF ACADEMY (GA)

IDEA HOMESCHOOL ASSOCIATION (AK)

EXCEL ACADEMY (CA)

ILEAD EXPLORATION (CA)

OGALLALA COMMONS (CO)

VILAS RE 5 (CO)

NISKAYUNA SD (NY)

Jordan School District (K-12)
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CURRENT SCHOOLS AND DISTRICT CLIENT PARTNERSHIPS
GEORGE WASHINGTON CARVER EDUCATION FOUNDATION (NJ)

Ewing Public Schools (PK-12) Salem High School

Palmyra Public Schools (K-12) Woodstown High School

Penns Grove Carneys Point Schools (PK-12) Technical School

Pleasantville Public Schools (PK-12) Salem County Vocational Technical School

Stem-Civics Charter School (MS/HS) College/University

Trenton Public Schools (K-12) Salem Community College

Willingboro Public Schools (PK-12) Stockton University

Arthur P. Schalick High School The College of New Jersey

Pennsville High School

YOUTHQUEST - FLINT GENESSE CHAMBER (FLINT, MI)

Accelerated Learning Academy (9-12) Neithercut (ES)

Brownell (ES) Potter (ES)

Doyle Ryder (ES) South Bendle (ES)

Durant Turri-Mott (ES) Flint Cultural Center Academy (Jr. HS)

Eisenhower (ES) Holmes Academy (MS)

Freeman ES International Academy of Flint
(IAF) Middle School/High School

International Academy of Flint (IAF) ES Southwestern Classical Academy (MS/HS)
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