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Dedication 

We dedicate this book to the amazing children who explored the incredible world of 

STEAM with us in a deeply enriching and loving environment that was filled with excitement, 

curiosity, sharing, and fun. As a team, we collectively launched, exploded, designed, created, 

played, calculated, estimated, and shared our passions for Science, Technology, 

Engineering, Arts, and Math. 

The amazing part is how children with significant disabilities showed us how to 

show up and fully engage. They did not seem to care or even notice when their hands, 

hearts, legs, or minds could not keep up with the demands of the curriculum. Instead, they 

demonstrated a spirit of CAN DO that reinforced for each of us the belief that all things are 

possible with a little patience and an open heart.  

We lovingly share some of our experiences and insights as child interventionists, 

educators, parents, and grandmothers who have embraced the many children who come 

into our space. Whether we responded in the role of educator, counselor, interventionist, or 

friend … we always learned something new from each experience … and hope to pass on 

the torch of fully engaging students of all ability levels – without regard for disability or disorder 

– in the wonderful world of STEAM. 

The most important thing if all … as you look at these pictures and read about our 

foundations for promoting STEAM across a mixed ability population … is that you will 

NEVER know which child belongs to which category, diagnosis, or ability group. Because, in 

the end, all children are brilliant. They all take turns leading. They all take turns expressing 

genius. And they all sometimes need a little love and guidance. 

 

From our hearts to yours, 

Cheryl & Darleen 
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Changes in ability levels and characteristics of student populations 

demand a new approach to keep up with the ever changing fields of 

science, technology, engineering, and mathematics. 

 

Introduction 

The world is changing while everybody is holding on for dear life. 

Advances in technology, information processing, and science have led to 

transportation and communication systems that seemed like something out of a sci-

fi novel from the 1900s. School-age students are responsible for learning more 

history, science, technology, mathematics, and sociocultural rules than ever before. 

At the same time, new challenges to human learning, growth, and development are 

emerging, causing considerable challenge and upset to the quickly accelerating 

educational system.  

Growing numbers of children with neurodevelopmental, attentional, and 

sensory processing disorders fill special education classrooms while other countries 

are outpacing the United States in the number and educational level of scientists, 

engineers, mathematicians, and inventors produced around the globe. The United 

States educational system struggled with monolithic yet impractical movements 

like No Child Left Behind and the Common Core.  
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While nations like India, China, and Japan produce armies of highly 

trained and effective professionals across the fields of science, technology, 

engineering, and mathematics, schools in the United States are still struggling with 

basic concepts like Free Access to Public Education, Least Restrictive 

Environment, and Exceptional Student or Special Education. The growing number 

of children diagnosed with an Autism Spectrum Disorder, or are identified as being 

neuro-atypical, rises so do the numbers of children impacted by pre-term birth, 

exposure to substances during gestation, emotional and behavioral disorder, 

depression and self-harming, anxiety, and trauma.  

Many classrooms come to a grinding halt while attempting to respond to 

the educational and developmental demands of fragile children who exhibit poor 

self-regulation, unruly or dangerous behavior, and unstable cognition. All the 

while, advances in all areas of Science, Technology, Engineering, and 

Mathematics [STEM] continue at a frenetic pace as a result of the information age 

and the world wide web. 

For a while, many schools in the United States attempted to phase out non-

core classes like music, art, and physical fitness, thinking that the resources 

previously allocated to those special classes could bridge the serious gaps in the 

core academic classrooms. Common sense, supported by cutting edge research, 

prevailed and the arts were once again valued as a critical curricular endeavor that 

promoted broad learning, growth, and development of students and enhanced 

performance in STEM fields. So the Arts were infused into STEM - and STEAM 

was born. 

STEM + Arts = STEAM 
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This thin book is an introduction to a spectrum of insights, philosophies, 

and strategies that focus on promoting STEAM learning and success of diverse 

student populations. STEAM learning is not just for high ability or logical students. 

Instead, an engaging and innovative approach to teaching and instruction of 

Science, Technology, Engineering, Arts, and Mathematics can promote the 

STEAM competency and awareness of all learners, no matter their ability level or 

personality type.  

This book introduces the unexpected ways that STEAM learning can be 

promoted for all students, including those with learning problems and disabilities. 

The ways to promote STEAM are often unexpected, oblique, and surprising. Yet, 

when educators, parents, and the community embrace these evidence-based 

strategies and concepts, the results are astonishing: Children of all ability levels and 

walks of life become competent and effective STEAM-empowered citizens who 

can solve their own problems and contribute to creating a better world in which to 

live. 
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The growing number of students with learning problems, emotional or 

behavioral disorders, and neuro-atypicality demands careful attention to 

special education concepts like FAPE, LRE, and Inclusion. 

 

FAPE, LRE, and Inclusion 

In order to promote student emersion in STEAM, educators and 

administrators who approach diverse STEAM learning populations must be 

prepared to evolve some basic concepts about education, disability, and 

accessibility. Students require exposure to environments that are rich with Science, 

Technology, Engineering, Arts, and Math through conversation, media, art, 

activities, resources, and curriculum. Learners additionally benefit from access to 

extra-curricular exposures that include field trips as well as after-school clubs, 

group activities, and STEAM-related events and activities (Roberts, 2010). 

FAPE, the mandated free access to public education, is a concept that 

opens the door to making learning accessible to all children. Yet, some learners are 

inherently resistant to aspects of the STEAM domains, with some students holding 
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highly charged and negative attitudes about Science, Technology, Engineering, the 

Arts, and/or Mathematics. Education professionals must recognize the historic 

negativity related to some of these subjects while making space to introduce the 

curriculum in a new and more accessible format. A more progressive interpretation 

of FAPE may incorporate new attitudes of educators and administrators as part of 

the required elements to promote student confidence and engagement as necessary 

to truly achieve parity of access by diverse learners. 

LRE, or Least Restrictive Environment, is another concept that can be self-

limiting when considering STEAM curriculum and learning. The challenges 

associated with a disability may confound learning for some students. Again, a 

reconceptualization of LRE may incorporate more streamlined and naturalistic 

incorporation of STEAM learning across the student’s learning environment. 

Students can access and engage with STEAM learning as part of the everyday 

experience, increasing a sense of familiarity and comfort with the topics.  

The LRE for traditional learning may be a resource room, co-teaching 

classroom, or small group setting; whereas LRE for STEAM may be a playground 

that is furnished with signs, equipment, posters, and activity areas that are 

conducive to STEAM learning and exploration. In some cases, a student’s LRE 

depends upon the ability for assistive technology to connect with outside media 

and technology sources that can provide access to STEAM information and 

resources (Caves, Shane, & DeRuyter, 2010). 

Inclusion is a component of LRE and is a necessary component for 

students to access STEAM learning and instruction. Examples, ideas, and 

inspirations for Science, Technology, Engineering, Arts, and Mathematics can be 
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presented across all educational settings. Each student area, from the small resource 

room and mainstream classroom to the cafeteria and playground can present ideas, 

information, and access to critical STEAM curriculum.  

The lunchroom table may display a bowl with real apples and oranges; a 

jar filled with a number of jelly beans that the students must estimate; and herbs 

and lettuces can be grown under grow lights in the cafeteria to promote a deeper 

understanding of concepts of nutrition, photosynthesis, and plant respiration. 

Meanwhile, students grouped at lunchroom tables can discuss the arts as part of the 

required social and emotional interactions required during mealtime. 

In most cases, even students with challenging disabilities can participate in 

field trips and hands-on activities with accommodation and modification. Students 

who are physically restricted from field trips can still engage in virtual exploration 

of STEAM encounters. The educators who stay behind with the students who are 

unable to attend field trips and outings can simulate aspects of the event by way of 

discussion, media, personal exploration of the literature, hands-on activities, and 

personal reflections on the deeper meaning behind the trip, activity, or destination. 
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STEAM learning success often depends upon factors that are completely 

unrelated to science, technology, engineering, art, or mathematics – but 

rather linked to developmental capacities of the child. 

 

Behavior Management and Self-Regulation as Keys 

Emotional intelligence explains the human capacities for self-regulation, 

emotional processing, prosocial behaviors, and intrinsic motivation. Disruption or 

deficiency in any of the board areas of emotional intelligence can frustrate a child’s 

learning and engagement (Petrides, Frederickson, & Furnham, 2004). This may be 

especially true for learning across the STEAM domains, which can be learning-

intensive.  

Behavior inhibition systems may be off-line in children with a history of 

intense neglect, which is typical for some children who were adopted, have a 
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trauma history, or were caught up in the child welfare system. These children may 

be challenged to control their own bodies and minds when in the learning 

environment, making intense exploration and learning a challenge. 

Specific classroom, trauma-informed, and developmentally supportive 

strategies can help these children learn to self-calm, self-soothe, remain self-aware 

and self-regulate. STEAM learning can only really thrive when emotionally fragile 

and attention-challenged learners are supported to calm down, focus, act kindly to 

others, and pay attention. 

Behavior management must be more intentional and developmentally 

targeted for mixed ability populations and support the emotional intelligence and 

broad development of children. To this end, the STEAM curriculum can be 

supercharged with Social, Emotional, and Self-Regulatory knowledge, skills, and 

competencies. 

Examples of supportive competencies include mindfulness, self-

awareness, and metacognition as strategies to promote student self-regulation. 

Additional behavioral management strategies include academic and behavioral 

contracting with students; promoting student intrinsic motivation and sense of 

accomplishment; and peer/friendship connections. 
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Children thrive in the positive expectancy and attention 

 of adults who care about them. The encouraging attitudes  

and beliefs of an educator, parent, or therapist can dramatically  

impact a child’s confidence and performance in incredible ways. 

 

Rosenthal and Pygmalion Effects 

The positive expectation of parents, educators, and administrators can 

positively impact student learning and success across STEAM curriculum 

(Weinstein, 2018). This notion was first introduced through mythology about 

Pygmalion and repeated in modern theater. Eliza Doolittle of the musical My Fair 

Lady transformed her speech, manners, and humanity under the positive guidance 

of Professor Higgins. More recently, research into the phenomenon has been 

conducted under the category of Rosenthal Effect. 
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As the educational and psychology communities move farther into the 

new millennium, the research about the neuroplastic potential of the brain abounds. 

So do strategies to promote STEAM learning across diverse populations. The 

current culture still holds remnants of antiquated ideas about math not being for 

girls or boys not being good at the arts.  

Meanwhile, exploration of strategies to promote neuroplastic growth and 

development of the brain is in its infancy. Research is unfolding right now that 

explains ways to improve learning, cognition, focus, attention, and memory 

through such diverse strategies as nutrition, genetic and epigenetic interventions 

(Flitton et al., 2019), transcranial magnetic brain stimulation (Kaur et al., 2019), 

neurofeedback (Yu, Kang, & Jung, 2012), ketogenic nutrition that promotes serum 

levels of Beta-Hydroxybutyrate (Murray et al., 2016; Stubbs et al., 2017), colored 

lenses for vision (Kim, Seo, Ha, & Kim, 2015), and so much more.  

What would happen if parents, educators, administrators, and 

psychologists simply assumed that each child as the in-born potential to be a 

STEAM genius? The research indicates that holding a positive expectation of 

successful academic learning and mastery of the curriculum is a strong indicator of 

future student performance. So each adult reading this text is hereby challenged to 

adopt a new attitude toward STEAM learning … one that recognizes the true 

potential for greatness that resides in the hearts and minds of each and every child.  
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Conclusion 

STEM, or science, technology, engineering, and mathematics, 

learning and success is critical for today’s students to take over the work 

force of tomorrow. The arts make a meaningful contribution to the 

individual learning and development of students, helping them achieve 

greater success in the remaining domains. And thus, STEAM was born. 

This thin book introduced a spectrum of concepts, strategies, and 

paradigms that promote successful STEAM learning and achievement for 

students with diverse ability levels. Some of the most powerful ways to 

promote STEAM success come from outside the curricular STEAM fields. 

Socialization, neuro-hacking, and Universal Design for Learning represent 

just a few of the many ways that educators, parents, and administrators can 

promote the effective STEAM learning and success of all students. 
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