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World War II: A Forced Paradigm Shift 

The outbreak of World War II fundamentally reshaped women’s roles in industrial and 

technical work. With millions of men enlisted in military service, industries were forced to 

recruit women into roles they had previously been denied. This shift was not merely 

symbolic—it was driven by the urgent demand for trained workers in manufacturing, welding, 

and inspection. As noted in Technical Education News, educational barriers that had existed for 

decades were suddenly abandoned: “Women, once barred from even considering technical 

training, now filled entire classrooms dedicated to machining, blueprint reading, and mechanical 

assembly” (Technical Education News, 1943, p. 9). The rapid influx of women into technical 

programs was not limited to manufacturing. The Curtiss-Wright Cadette Program, launched in 

December 1942, recruited over 700 women from colleges across New York to train in 

aerodynamics and engineering fields. A report in Technical Education News highlighted the 

unprecedented nature of this initiative: “For the first time, women are being trained not as 

assistants, but as engineers and designers, directly shaping the war effort” (Technical Education 

News, March 1943, p. 12). 

(Technical Education News. (1943, March) 
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Additionally, women dominated industrial inspection courses, mastering skills in lathe operation, 

mathematics, and mechanical design. Instructor Edward N. Whittington acknowledged this 

remarkable shift: “In the next few months, there will be no men in the course at all” (Technical 

Education News, 1943, p. 14). These developments undermined the long-standing argument that 

women were incapable of technical work. As Women In Industrial Arts: A Recruitment Model 

noted: “Their rapid mastery of industrial processes, despite having no prior training, 

demonstrated that exclusion had never been about ability—it had always been about tradition” 

(Theobald, 1989). 

 
(I.A. Photos, July 2025) 
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Post-War Resistance and the Struggle for Inclusion 

Despite their success during the war, women faced renewed exclusion once male workers 

returned. Many technical education programs reverted to their pre-war structures, shutting out 

women once again. A 1947 report from the American Vocational Association lamented this 

abrupt reversal: “Although women have proven their competence in industrial fields, the 

prevailing assumption remains that their employment was only temporary and dictated by 

wartime necessity” (American Vocational Association Report, 1947). This resistance to change 

meant that, even as industrial arts evolved into Technology and Engineering Education (T & EE) 

in later decades, women had to fight for their place in technical education continuously. The 

exclusion of women from technical programs was a deliberate, institutional choice, rather than a 

reflection of their capabilities. As noted by Zuga (1994) in The Status of Women in Industrial 

Arts: “The struggle of women in industrial and technology education has never been about 

proving competency—it has been about dismantling the structures that denied them access in the 

first place” (Zuga, 1994, p. 21). 
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Conclusion: The Lasting Impact of Women’s Wartime Contributions 

The transition from Manual Arts to Industrial Arts marked a crucial shift in technical 

education, laying the foundation for modern Technology Education (TE&E). While women’s 

exclusion was deeply entrenched, World War II provided undeniable proof of their technical 

abilities. Despite post-war setbacks, the advancements made during the war created cracks in the 

institutional barriers, paving the way for future inclusion. As industries and educational 

institutions slowly acknowledged the necessity of women in technical fields, their participation 

continued to grow, albeit unevenly. This era was not just about workforce development, it was 

about challenging societal assumptions. Women’s ability to quickly master industrial arts skills 

and excel in technical roles forced a reexamination of who belonged in these fields. The 

momentum created by their wartime contributions ensured that, although progress was slow, 

women’s place in industrial and technical education could no longer be ignored. 

IV. Perception in Technology & Engineering Education Today 

Evolving Perceptions and Persistent Challenges 

Technology and engineering education has undergone significant transformations, yet 

women face unique challenges in these fields. Despite efforts to promote gender diversity, 

deep-rooted biases, systemic barriers, and enrollment disparities persist at all levels of education 

and professional practice. Interviews with Dr. Linda Markert, Dr. Donna Matteson, Dr. Clark 

Greene, and Dr. Vernon Tryon, along with national and global data, illustrate the complexities of 

achieving true inclusivity in STEM. 

Recent statistics highlight the underrepresentation of women in STEM fields, despite decades of 

diversity initiatives: 
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●​ According to UNESCO, women constitute only 35% of STEM graduates globally, a 

figure that has remained stagnant over the past decade (UNESCO, 2024). 

●​ The Society of Women Engineers (SWE) reports that in the U.S., women received only 

22% of engineering and engineering technology bachelor's degrees in 2021 (SWE, 2024). 

●​ A 2021 Pew Research Center study found that women make up just 25% of computing 

and 15% of engineering jobs, demonstrating a stark workforce disparity (Pew Research 

Center, 2021). 

●​ In the UK, a University College London study found a significant gender performance 

gap in math and science, with boys outscoring girls by 26 points in math, highlighting an 

early disadvantage that affects future STEM participation (The Times, 2024). 

These numbers underscore the persistent challenges women face in entering and advancing 

within STEM fields, where gender biases, lack of mentorship, and unsupportive workplace 

cultures remain significant obstacles. 

Structural Barriers and Early Exclusion (Interview Considerations) 

Dr. Greene argues that the gender gap is reinforced from an early age due to differential exposure 

and encouragement: 

"We tell young girls they can be anything, but then we don’t give them the same 

tools, exposure, or encouragement we give boys. If we don’t make those changes 

early, it’s already too late by the time they get to college." 

This ties back to Ardies et al. (2015), who found that: 
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"Boys' interest in technology is generally higher than that of girls and remains more 

stable over time, while girls' interest tends to decline as they progress through 

secondary education." 

These patterns suggest that early educational experiences solidify perceptions of who belongs in 

STEM, reinforcing gendered pathways long before students enter college. 

Similarly, Diez et al. (2022) reported that: 

"Students believe there are more suitable careers for men or women: technology and 

engineering for men, education and psychology for women." 

Alarmingly, they found that "gender stereotypes have increased in the last 10 years," (Diez et al. 

(2022), further influencing career aspirations and deterring girls from STEM pathways. 

Dr. Vernon Tryon describes this phenomenon as "structural discouragement", where girls are 

subtly steered away from STEM fields long before they make career decisions: 

"It’s not necessarily that young girls don’t want to learn these skills—it’s that no one 

is telling them they should. Boys are handed LEGO robotics kits, circuit boards, and 

power tools, while girls are often steered toward artistic or caregiving roles. It’s an 

early divide that carries through into adulthood." 

This goes with findings from the Pew Research Center (2018), which reported that 74% 

of women in computing occupations experienced workplace gender discrimination, compared to 

just 16% of men in the same field (Pew Research Center, 2018). 
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Dr. Markert’s Hershey’s Kisses Metaphor: A Critique of Diversity Efforts 

Dr. Markert critiques the superficial nature of many diversity initiatives using her 

Hershey’s Kisses metaphor: She describes a bowl filled with only silver-wrapped Hershey’s 

Kisses, symbolizing a homogeneous (male-dominated) environment that has been considered the 

norm in STEM. Adding a few red or green  Kisses changes the appearance but doesn’t truly 

transform the culture, raising the question: Are these diversity initiatives actually fostering 

inclusivity, or are they just meeting quotas? 

"We do all these things to attract women into our programs—women-only math 

classes, targeted projects, different incentives—and what happens? We get a bump 

here and a bump there, but the overall percentage barely moves. Are we doing all of 

this at the expense of true inclusivity?" 

Her critique aligns with research from Springer’s STEM Education Journal: "Despite 

explicit policies promoting gender equality, underlying biases persist, affecting women’s 

experiences and advancement in STEM careers." While diversity programs increased female 

participation in STEM, they often failed to address existing biases or create lasting cultural shifts 

(Springer, 2023). Dr. Clark Greene echoes this concern, emphasizing that many initiatives focus 

on recruitment rather than retention: 

"It’s one thing to bring more women into a program. It’s another thing to make sure 

they stay and thrive. If they walk into a lab where they’re the only woman and they 

don’t feel welcome, they’re not staying." 
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Opportunities for Women in Technology & Engineering Education 

Despite these challenges, there are encouraging signs of progress. Initiatives aimed at increasing 

female participation in STEM are beginning to yield results: 

STEM Outreach and Engagement Programs 

●​ The UK’s "This is Engineering" campaign and "The Big Bang Fair" have led to a notable 

increase in engineering degree applications among 18-year-olds (Financial Times, 2024). 

●​ Girls Who Code and the Society of Women Engineers (SWE) provide mentorship, 

scholarships, and networking opportunities to support female students entering STEM 

fields (SWE, 2024). 

●​ Laura Mueller’s promotion as Formula 1’s first female race engineer marks a historic 

milestone, challenging gender norms in male-dominated industries (Financial Times, 

2024). 

Dr. Vernon Tryon highlights the importance of mentorship and visibility in shaping career 

trajectories: 

"When women see other women in leadership roles in technology and engineering, it 

changes the conversation. It’s no longer ‘Can I do this?’ but rather ‘How can I get 

there?’" 
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Dr. Clark Greene emphasizes that having a supportive professional network is crucial for 

retention: 

"You need someone in your corner. Someone who will tell you ‘You belong here,’ 

because too often, women in engineering don’t hear that enough." 

The Path Forward: Addressing Systemic Barriers 

Ardies et al. (2015), Diez et al. (2022), and the SpringerLink study all reinforce that changing the 

pipeline is not enough; culture, perceptions, and systems must shift: 

1.​ Early STEM Exposure and Gender-Neutral Education 

a.​ Hands-on learning experiences for everyone in robotics, coding, and 

engineering design. 

b.​ Addressing gender biases in math and science education to prevent the 

early confidence gap. 

c.​ Create gender-neutral learning environments and address biases in math 

and science education. 

d.​ Incorporate stories of women innovators into K-12 STEM content. 

2.​ Mentorship and Role Models 

a.​ Expanding mentorship programs where female students are paired with 

women in STEM careers. 

b.​ Encouraging more female representation in STEM faculty and leadership 

positions. 

c.​ Highlighting success stories of women in engineering and technology. 

3.​  Institutional Support and Retention Strategies 
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a.​ Equitable access to scholarships, funding, and research opportunities for 

women in STEM. 

b.​ Creating an inclusive lab and workplace cultures that ensure women feel 

valued and heard. 

c.​ Implementing work-life balance policies and family-friendly work 

environments in STEM industries. 

Equitable access to scholarships, funding, and research opportunities for women in 

STEM. Creating an inclusive lab and workplace cultures that ensure women feel valued and 

heard. Implementing work-life balance policies and family-friendly work environments in STEM 

industries. Dr. Markert reinforces that the goal should not be just reaching a number but creating 

lasting change: "This issue isn’t going away anytime soon, but we’re making progress. If you’re 

doing good work alongside your male colleagues, that’s the trajectory you want to stay on." This 

emphasis on long-term cultural change is crucial, as research on children's gender-science 

stereotypes reveals a complex picture that mirrors the challenges in T&EE. Miller's (2018) 

meta-analysis found that "children's depictions of scientists...have become more gender diverse 

over time, but children still associate science with men as they grow older." This suggests that 

while progress is being made, deeply ingrained stereotypes persist, potentially due to the lack of 

consistent exposure to female scientists and engineers in their daily environments. This is a 

crucial consideration for T&EE, where increasing the visibility of women and fostering a truly 

inclusive environment are essential to shifting perceptions and ensuring retention. 
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IV Perception in Technology & Engineering Education Today 

It is difficult to see where you can go if you never look ahead. This simple yet powerful 

statement captures the essence of a major challenge facing Technology and Engineering 

Education (T&EE) today: representation. Despite decades of progress, T&EE remains culturally 

and visually coded as male-dominated. Classrooms, teacher rosters, and curriculum materials 

often lack visible female leaders or role models, subtly reinforcing outdated gender roles and 

leaving young women to question whether they truly belong in these spaces. In a 2001 interview 

with Education Week, Dr. Matteson remarked, “It was incredibly powerful to see female high 

school students advocating for more opportunities in tech ed. They were ready, and we had to be 

ready for them.” (Matteson, as cited in Viadero, 2001) Her experience highlights a pivotal shift: 

young women expressing interest in traditionally male-dominated fields is not the exception; it’s 

the expectation. However, the systems they enter schools, programs, and teaching cultures must 

be ready to receive and support them. 

Research shows that student perceptions of subject areas are shaped early and are heavily 

influenced by the images, messages, and opportunities they encounter in their formative years. If 

young women never have access to a hands-on technology class or if they only see men teaching 

these subjects, a gap in confidence and interest can form. Educators like Dr. Matteson and Dr. 

Markert have long advocated for disrupting this cycle by diversifying the visual and cultural 

landscape of T&EE. Their work at SUNY Oswego not only provided inclusive teacher education 

but also fostered mentorship, creating a ripple effect that encouraged women to become both 

learners and leaders in the field. Today, the perception problem is further complicated by a lack 

of systemic support. Even when students are interested in T&EE, school counselors may 

unintentionally steer them toward more “traditional” paths, failing to suggest tech or engineering 
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electives. Community narratives around who is “good” at building, designing, or coding continue 

to skew male. These outdated beliefs persist in subtle ways, from class enrollment patterns to 

who gets encouraged to participate in STEM competitions or take advanced coursework. The 

underrepresentation of women in T&EE may be connected to these broader societal perceptions 

of gender and STEM. Miller (2018),  suggests that even with increased representation of women 

in science, 'These results may reflect that children observe more male than female scientists in 

their environments, even though women's representation in science has increased over time'. This 

lack of visible female role models in T&EE can contribute to a similar phenomenon, where 

young women don't see themselves reflected in these fields. Changing the perception of T&EE 

requires intentional visibility. Schools must spotlight female educators and students, share 

success stories, and normalize women working with tools, code, circuits, and machines. 

Programs should foster a culture where all students see innovation and engineering as human 

endeavors, not male ones. If you can imagine walking in someone else's shoes, you'll only 

understand how far you can go once you start walking yourself. Only by actively participating 

can we begin to break the cycle and create the change needed. 

V Conclusion 

Despite decades of policy shifts, curriculum reform, and greater awareness, the gender 

imbalance in Technology and Engineering Education (T&EE) in New York State persists. This 

underrepresentation is not only a matter of numbers, it reflects deeply rooted perceptions about 

who belongs in these spaces. As the data and experiences of educators show, young women 

continue to face subtle barriers: from early educational experiences that lack hands-on exposure, 

to classrooms and workplaces where they don’t see themselves reflected. “You can’t be what you 

can’t see,” said Dr. Donna Matteson, reflecting on her early efforts to encourage female 
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participation in Oswego’s programs. Her insight captures the core issue, representation is not a 

luxury; it is a necessity. When students don’t see women in positions of expertise, leadership, or 

instruction within T&EE, they internalize the belief that such paths are not for them. Dr. 

Matteson recalled a turning point in a 2001 Education Week interview: “It was incredibly 

powerful to see female high school students advocating for more opportunities in tech ed. They 

were ready, and we had to be ready for them.” (Matteson, as cited in Viadero, 2001). Her words 

echo the importance of institutional the need for schools, teachers, and systems to not only 

support but actively make space for underrepresented voices. 

Looking ahead, the path toward a more equitable future in T&EE will require intentional 

change. Schools can strengthen recruitment efforts by actively highlighting diverse role models, 

integrating inclusive curriculum materials, and forging partnerships with organizations that 

support women in STEM. Teacher preparation programs can embed gender equity training and 

ensure that field experiences expose pre-service educators to diverse classroom settings. 

Additionally, mentorship initiatives that connect middle and high school girls with female 

professionals and students in engineering and technology fields can help solidify their sense of 

belonging and direction. The challenge isn’t simply about getting more girls into the classroom, 

it’s about transforming the culture of T&EE so that all students, regardless of gender, race, 

identity, and passions, can see a future for themselves in the field. Ultimately, this transformation 

demands a shift from surface-level adjustments to deep-seated systemic reforms that dismantle 

the barriers perpetuating inequity and cultivate a truly inclusive ecosystem where diverse talent 

can flourish. 
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