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he technical and trade industries face a continuing challenge to recruit qualified candidates 

for high-paying jobs. Evidence indicates that impetus of the skills gap originates early in a 

student’s educational career, when attitudes about future pathways are formed ("Increasing 

student," 2011). The skills gap exists in part because of what we might call an “interest gap.” 

Unfortunately, many students have inadequate information about the career choices open 

to them, and as a result cannot make the decisions that might lead to science, technology, engineering and 

mathematics (STEM) careers. 

One possible way to address this is through a process that combines STEM career exploration with aca-

demic subjects in the context of socially relevant problems, leading to increased awareness of and intentions 

toward these pathways.

The Issue
The United States faces an increasing shortage in the workforce available for high-skilled, technology-based 

manufacturing. STEM workforce employment is expected to grow 17 percent by 2018, while the number of 

college graduates in STEM fields continues to decline (Langdon, McKittrick, Beede, Khan, & Doms, 2011). The 

US Manufacturing Institute and Deloitte estimate that there will be two million unfilled manufacturing jobs 

by 2025 (Giffi, Dollar, Drew, McNelly, Carrick, & Gangula, 2015). The situation in many trade and associate 

degree technical fields is even more dire, as students shy away from careers that they believe do not represent 

the new “knowledge” economy.
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Even more alarming: The gender and 

racial gap within the STEM workforce 

continues to widen. While women com-

prise 49 percent of the college-educated 

workforce, only 14 percent of engineers 

are women and just 27 percent are work-

ing in computer science and math posi-

tions (Beede, Julian, Langdon, McKittrick, 

Khan, & Doms, 2011). Similar disparities 

exist for Hispanic and African American 

workers, who hold only six percent of 

STEM positions. 

Our schools often are not meeting 

this challenge. Recent research showed 

that fewer than two percent of walls in 

middle schools contain messaging relat-

ed to STEM or technical careers. When 

middle school counselors were asked to 

list their top five job duties, none of the 

responses involved career counseling 

(Kendall, 2017).

As a result, millions of students leave 

school without the skills and plans nec-

essary for work and life, yet careers in the 

STEM industries provide solid career op-

portunities for today’s youth, with higher 

growth opportunities and higher salaries. 

As ACT Inc. data indicates, there is a sig-

nificant portion (23 percent) of students 

who have adequate STEM skills but lack 

interest in STEM careers (“The condition,” 

2016). A recent survey conducted by Em-

erson Electric showed that 42 percent of 

adults say they would have considered 

STEM courses if they had better under-

stood the career pathways (“Science, 

math,” 2016). Given the lack of resources 

and the amount of time necessary to 

develop a comprehensive exploration ex-

perience, most teachers do not have the 

understanding of the wide variety of ca-

reers available in industry, and of the types 

of skills  required. Too few students are ex-

posed to high-demand careers, and what 

exposure does occur usually happens 

late in the K–12 educational experience, 

when they are already making plans for 

postsecondary education. More students 

could benefit from exposure to careers at 

a younger age, when they are still forming 

opinions on careers and job opportunities. 

The Strategy
To make a permanent and lasting impact 

in the quality of the STEM workforce, we 

must start in the years when students de-

cide on their interests, general education 

and career pathway. Therefore, we must 

address attitudes in early middle school 

students through career awareness and 

preparation programs. 

This strategy includes deploying a sys-

tem that simultaneously:

 • Introduces careers in STEM in-

dustries, creating awareness of the 

variety of occupations available

 • Illustrates the impact of these ca-

reers and industries on society, 

demonstrating the benefits to both 

students and society, building in-

terest in these career paths

• Ties these benefits to the skills and 

tools required to solve practical 

problems, creating relevance be-

tween academic studies in middle 

and high school and the solutions 

to these interesting problems

 • Includes STEM careers that re-

quire four-year degrees, and also 

opportunities that exist with two-

year degrees and credentials

 • Integrates instruction on careers 

through both the technologies re-

quired to solve these problems and 

the application of middle and high 

school science, math and other 

skills in solving societal problems

 • Does this in a way that begins with prob-

lems that students can relate to, and is 

simple for teachers to use and implement  

While quality instruction in traditional 

science or math curriculum and proj-

ect-based learning is essential, unique 

strategies to engage students in career 

awareness are needed. This career aware-

ness component should be considered a 

supplement to, and not a replacement for 

quality science and math instruction.

Our Approach
Thinking Media became involved with 

the career readiness movement 20 years 

ago, creating the ACT-acquired KeyTrain 

and CareerReady 101 for the WorkKeys 

system. Learning Blade is an interac-

tive, web-based supplemental system 

designed to increase interest in and atti-

tudes toward STEM careers, in which stu-

dents complete engaging, online missions 

to solve real-world STEM problems (e.g., 

helping an injured dolphin, preventing 
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a web site hack, or solving energy and 

transportation needs in a new city). 

The breadth of mission selections 

integrates human-interest stories so 

that students with diverse backgrounds 

can be engaged. For example, the Haiti 

mission expresses a goal to build an 

orphanage for children left homeless 

by an earthquake. To complete their 

missions, students take short academic 

lessons that describe the STEM careers 

involved and technologies used to ad-

dress such problems in real life. The 

lessons provide individual snapshots of 

interesting aspects of the career or tech-

nology, highlighting the integration of 

fundamental learning concepts to better 

understand the basic math and science, 

and to spark, is the hope, an interest in 

those careers. Students earn points to-

ward the mission score and advance on 

the leaderboard in a game-like setting by 

answering questions that demonstrate 

an ever-increasing understanding of fun-

damental principles.

Twelve missions expose students to 

100 different STEM careers and technolo-

gies, which include medical and financial 

fields. These 100 units include approxi-

mately 400 different self-paced interactive 

lessons. Problems embedded in the les-

sons are individually linked to specific ac-

ademic skills, and the lessons are aligned 

to academic standards in all 50 states. The 

system contains more than 100 hours of 

interactive content and produces detailed 

reports on classes or individual students.

In addition to self-paced lessons, 

Learning Blade includes coordinating 

teacher-ready exercises for hands-on ex-

periments, teamwork exercises, and writ-

ing and presentation assignments. Mis-

sion challenges provide simple, hands-on 

activities emphasizing problem solving, 

critical thinking, teamwork and com-

munications, and require simple, readily 

available materials. Additional materials 

include career video lessons, 3-D printing 

exercises, parent engagement activities 

and programmable calculator exercises.  
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The Results
Learning Blade has been adopted state-

wide in Tennessee and Arkansas, with 

pilot projects in many other states.  Stu-

dents have completed over one million 

interactive lessons on the Learning Blade 

platform amounting to almost 200,000 

hours of engagement. 

Battelle Education examined the data 

and concluded that this approach in-

creased STEM career awareness and inter-

est. Results are measured through pre- and 

post-use student surveys in addition to 

online usage records:

 • A doubling of the number of stu-
dents interested in becoming 
an engineer and/or scientist 

 • 79 percent increase in students rec-
ognizing how “math is helpful when 
solving interesting problems” 

 • 69 percent increase in students rec-
ognizing that “what [they] learn in 
school will be useful later in life”

 • 57 percent increase in students interest-
ed in taking advanced math classes in 
high school (“STEM in the middle,” 2016) 

Wesley Hall, director of Battelle Educa-

tion’s TN STEM Innovation Network, re-

marked that "offering Learning Blade at no 

cost to schools across the state has resulted 

in a powerful initiative that has given stu-

dents, particularly in rural areas, an innova-

tive way to explore future STEM careers."

“It is critical that we empower today’s stu-

dents with education that is career relevant 

and contextual to the needs of 21st century, 

said Balaji Ganapathy, head of workforce 

effectiveness for Tata Consultancy Services. 

“Through Learning Blade’s career missions, 

we are contributing to that overall goal in 

schools nationwide and it is truly rewarding 

to see the impact of increase in students’ in-

terest in STEM education and careers.”

The system has also been used as part 

of Arkansas Governor Asa Hutchinson’s 

nationally recognized efforts for computer 

science education in schools. Commission-

er Johnny Key, Arkansas Department of 

Education, said, “Our vision is to transform 

Arkansas to lead the nation in student-fo-

cused education and nothing could be more 

relevant than computer science. To that 

end, in 2016 Governor Asa Hutchinson sup-

ported launching Learning Blade statewide 

so students would be able to learn about 

careers in computer science and STEM.”

Additional research concluded that sig-

nificant differences exist between middle 

school students who use and those who do 

not use the online learning platform Learn-

ing Blade (Kendall, 2017). Participants had 

improved STEM vocational aspiration, 

career development plans and STEM-re-

lated interpersonal interactions after using 

Learning Blade.

Learning Blade users were:

 • 59 percent more likely to be in-

terested in a STEM career

 • 84 percent more likely to want a 

job that designs or builds things

 • 140 percent more likely to respond that 

they knew what STEM workers do

Interestingly, there was not a difference 

between participants and non-partici-

pants when asked if science was interest-

ing (61 percent), indicating that an inter-

est in science alone does not necessarily 

translate into an intent to pursue STEM 

careers. (Note the schools were other-

wise comparable in race, gender and free 

and reduced lunch.) Additionally, users 

were 70 percent more likely to like to talk 

about science with others.

This work shows the benefits of career 

awareness in encouraging and preparing 

the next generation of the STEM and tech-

nical workforce, and strides made to help 

close the interest gap. Career awareness 

should go hand-in-hand with quality in-

struction in science, math and technical 

skills. By demonstrating the social impact 

and academic relevance of science and 

technology, we can help students succeed 

in school, and to choose a pathway that will 

meet the needs of both themselves and the 

future workforce.

Sheila Boyington, an engineer by training, 
is co-founder and president of Thinking 
Media. She also serves as the national 
states chair and senior advisor for STEM-
connector’s Million Women Mentors. Email 
her at sheila@thinkingmedia.com. 
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