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To understand STEM...
...you must DEFINE STEM, but you cannot define an acronym using the words it 
stands for; you must define the words the acronym stands for.

Science: “The systematic accumulation of knowledge” (all subjects and 
careers)

Technology: “The practical application of science” (all subjects and careers)

Engineering: “The engineering method: a step by step process of solving 
problems and making decisions” (every subject and career)

Math: “The science of numbers and their operations, interrelations, combina-
tions, generalizations, and abstractions” Every career will use some form(s)

For a moment, set aside any preconceived notions of what you think a STEM 
career is and use the above dictionary definitions to determine the skills used in 
any career field you choose.

These definitions are the “real” meaning of STEM skills and STEM careers.
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Every Woman is a 
STEM Woman

STEM for Women Magazine strives to 
encourage and support every effort to 
engage girls and young women grades 
K-16 to become and remain curious 
about science, technology, engineering 
and math.

As women in these fields continue to 
inspire and innovate, more opportu-
nities present themselves for women 
to take the lead, both on the local level 
and within global corporations.

STEM for Women Magazine presents
the worlds finest authors, many of 
whom are professional women in 
STEM careers, to inform and inspire. 
Gender is not a factor in innovation or 
imagination. 

Let us show our young women the way 
and provide any needed confidence to 
achieve the dreams they once thought 
were unattainable.

Wayne Carley
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478.319.7177

STEM for Women Magazine is seeking a 
new national proprietor. Consider having 
your own global magazine to address the 
women’s issues that are most important 
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a great admissions outreach tool nation 
wide.

For more information about making 
this “your own”, contact the publisher at: 
wayne@stemforwomen.com
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Nancy Zayed
Founder and CTO, MagicCube

iremember realizing the incredible 
value of education, particularly in 
STEM, when I was in my third grade 
science class. My teacher was explain-
ing complex concepts like the effect of 
heat on metals and liquids, and sud-
denly it all made sense. It was interest-
ing that I thought, “Ok, so things 
expand with heat and contract with 
cold. All right, that explains stuff…” 
But what I really liked was the feeling 
of, “This makes sense.” At the young 
age of eight, I felt that I was in control 
and I liked it a lot!

I don’t know that there was one person 
who was a main source of professional 
influence. I honestly don’t know why I 
couldn’t idolize anyone. Maybe because 
I am aware of my own flaws, and the 
fact that I’ve accepted that everyone 
has flaws no matter how hard they try



to improve themselves. So, I opted to 
have multiple sources of professional 
influence.

Like the rest of the industry, Steve Jobs 
had the most professional influence on 
me, ever since I graduated from col-
lege. He is my example of the relentless 
pursuit of technology products that 
make sense; of how to maintain this 
delicate relationship between the busi-
ness and its customer base such that 
the business thrives but without lower-
ing the bar or being pushed to produce 
“me-too” products. Most importantly 
and, again, like the rest of my gener-
ation, I admired his drive to push the 
envelope, which in turn raised the bar 
for the entire industry.

My late father, a medical doctor, was 
perhaps the undisputed influence over 
me when it came to hard work and 
professional ethics. To this day, I am 
yet to see anyone so dedicated to her/
his profession.

Then, there is Angela Merkel. I can’t 
claim detailed knowledge of her profes-
sional journey. But, I am a news junkie 
and like to follow national and interna-
tional politics. To see a quantum chem-
istry, PhD, woman politician effectively 
lead the free world… well, that’s inspi-
rational.

I love that my profession is all about 
being data-driven and evidence-based. 
But while being data-driven and ev-
idence-based imply a slow pace, in 
technology you can’t afford to be slow. 
This is where the excitement lies: To 
develop useful and innovative technol-
ogy, you have to be data-driven and 
evidence-based, but you also have to 
be fast and quick to decide. Of course, 
intuition and incorporating past ex-
periences is absolutely useful, but in a 
STEM career, it’s even more important 
to not make a decision just because it 
“looks right.” 

It is very exciting to be working in the 
fast-growing tech space of mobile and 
Internet of Things (IoT) security. It 
requires thinking of new ways of doing 
things, and fast. What we’re building 
stands to be a crucial part of securing 
mobile-assisted payments, connected 
cars, and other IoT use cases where the 
security and authenticity of data is core 
to proper function .



I want women to know that it’s never 
too late to start, or even continue after 
a period of career disruption, which is 
more likely to happen to women than 
men. I want women to know that they 
should hang on to their ambition be-
cause life comes in chapters. As a wom-
an, you don’t have to choose between 
building a career in STEM and being a 
mother, for instance. I went to graduate 
school when my daughter was gradu-
ating from high school and my son was 
starting that same whole process! It was 
at this later stage in my career, too, that 
I started thinking about founding my 
company. It was a problem that should 

be solvable, judging by all I studied 
and all the work I’ve done at the great 
companies I worked for. It just required 
thinking differently, and a whole lot of 
hard work. 

I’ve been a huge advocate of women 
in STEM, because I think shying away 
from the field is perpetuating a lack 
of female empowerment, particularly 
in the business and tech worlds. I also 
think women feeling constant pressure 
to choose between work and family, 
or feeling like they somehow have to 
perfectly balance it all, creates unneces-
sary and unrealistic stress that impedes 
professional growth. 

There was a very interesting study 
conducted by a very reputable school 
about the impact of financial empow-
erment of women on society. Unfor-
tunately, I can’t remember the source 
of the study, but I can very clearly re-
member its conclusion: When women 
are financially empowered, children are 
more likely to stay and finish school, 
and the overall health and stability of 
the family increases.

I start my day looking at how Magic-
Cube is executing. I look at which ef-
fort is likely to get blocked and then 
determine how to move the world to 

unblock it. I revise our architecture, 
plan design sessions and anticipate 
where the next fire might be.

Then there is the meticulous effort of 
growing our team’s talent and size. This 
actually takes a sizable portion of my 
time. Hiring the right people is not a 
matter of a coding exercise that the 
candidate must figure out. There is a lot 
more to a candidate that must be taken 
into consideration very carefully. Then 
there’s, of course, working with the rest 
of the executive team to align product 
strategies and help with potential part-
ner engagements. 

“Don’t quit, negotiate new choices.
Nothing is set in stone.”



I want the readers to be optimistic, and 
to feel empowered to fight for what 
they want and what they know they 
can accomplish. I want them to remem-
ber that it’s never too late to have great 
careers. I want women to remember 
that their priorities can change with 
their life situations and that the change
in those priorities can certainly derail 
plans they’ve been working hard for… 
but that’s ok. Those plans will eventu-
ally materialize so long they keep at 
them, or morph them into newer plans 
that wind up being bigger and better 
than they ever thought possible.

A STEM career and nurturing are not 
mutually exclusive. Get involved in 
your community to satisfy the nurtur-
er in you. Also, nobody will give you 
anything if you don’t ask or fight for it. 
Be vocal and ambitious. 

If your current work doesn’t give you 
ample opportunity, create opportunity 
for yourself, even if you need to do so 
on your own time. If you’re presented 
with choices that simply don’t get you 
closer to where you eventually want 
to be, don’t take them. Don’t quit, ne-
gotiate new choices. Nothing is set in 
stone.

Nancy Zayed, is founder and Chief Tech-
nology Officer of MagicCube, a digital 
commerce security start-up located in 
Silicon Valley. Prior to her current role, 
Nancy was the Head of Engineering and 
Operations at innoPath, a founding mem-
ber of OMA, where she led the global en-
gineering development and service teams 
responsible for shipping Android, Rex, iOS, 
Windows Mobile and Symbian products. 
Within this role she was also accountable 
for the P&L of OEM & OTA technology 
client engineering, operations, OEM adop-
tion, and carrier management.

Nancy is an advocate of the social and eco-
nomic empowerment of women in STEM 
careers. She has been an example in this 
area by taking on numerous leadership 
roles, including Head of Platform Devel-
opment at Cisco Systems, where she was in 
charge of the company’s telepresence product 
and its secure endpoints for the consumer 
market. She also headed the CDMA (Code 
Division Multiple Access) mobile technol-
ogy at Palm, where she spearheaded the 
move to air-interface agnostic technologies 
and IP Multimedia Subsystems integration. 



Washington State to Host International
Underwater Robotics Competition

Imagine being surrounded by tower-
ing mountains and rich vegetation all 
while using highly-crafted underwater 
robots to locate a simulated long-lost 
airplane wreckage at the bottom of a 
swimming pool. That will be a reality 
for students from around the world at 
the Marine Advanced Technology Edu-
cation (MATE) and its’ sister organiza-
tion, MATE Inspiration for Innovation 
(MATE II) Center’s 17th annual inter-
national student underwater robotics 
competition, June 21-23, at Weyerhae-
user King County Aquatic Center in 
Federal Way, Washington.

Brilliant young minds making up 70 or 
more teams will convene at the center, 
which has hosted the Olympic Trials 
among other high-level events, to com-
pete with their remotely operated vehi-
cles (ROVs). The 2018 MATE competi-
tion highlights the role that ROVs play 
in supporting underwater archaeology, 
seismology and renewable energy ac-
tivities in the Pacific Northwest. This 
year’s theme—Jet City: Aircraft, Earth-
quakes and Energy—stems from the

host state. Seattle is known as Jet City 
because it’s the birthplace of Starbucks, 
Microsoft and Boeing. The Pacific 
Northwest is additionally chock full of 
mountains and rivers crafted from vol-
canic eruptions and earthquakes and 
is in the midst of a renewable energy 
discovery surge, making it an exciting 
and fitting stage for competition.

“This year we’ve introduced some 
unique challenges, where the students 
not only have to design and build their 
ROV, but they also have to engineer 
separate sensors and equipment, such 
as an ocean bottom seismometer and 
a lift bag,” said Jill Zande, president 
of MATE Inspiration for Innovation 
(MATE II) and associate director and 
competition coordinator for MATE 
Center. “We’re also offering addition-
al points for using Wi-Fi underwater, 
which is a challenge for even the most 
experienced engineers.” 

MATE requires students to apply math, 
electronics, engineering, and physics 
skills from the classroom to solving 

by Lynn Dohm





problems based on real world work-
place scenarios. The competition chal-
lenges students from K-12, community 
colleges and universities throughout 
four levels (Explorer, Ranger, Naviga-
tor, and Scout) to design, build and test 
underwater robots to complete spec-
ified, simulated, real-world missions. 
They also must organize themselves 
into mock companies, which will en-
courage them to develop entrepre-
neurial thinking, innovate, and work 
together to essentially manufacture, 
market and sell their product, a.k.a. the 
ROV.

The mock mission this year is as fol-
lows: The Applied Physics Laboratory 
at the University of Washington has 
issued a request for proposals (RFP) 
for an ROV and crew who can operate 
in the salt and freshwater portions of 
the Pacific Northwest. Specific tasks for 
the ROV and operators include locat-
ing the wreckage of a vintage airplane 
and returning its engine to the surface; 
installing a seismometer; and installing 
a tidal turbine and instrumentation to 
monitor the environment.

Ranger teams must qualify for this 
international event through their per-
formance in one of 30 regional com-
petitions around the U.S. and world. 
Explorer teams compete via video 
demonstrations that they submit to the 



MATE Center for review and safety 
inspection.

Organized by MATE and supported 
by the Marine Technology Society’s 
ROV Committee, the National Science 
Foundation, Teledyne Marine, East-
man, the Tacoma South Sound Sports 
Commission, and other technology 
and education related organizations.
 
For more information, visit:

 www.marinetech.org 



Computational Thinking: 
A Hidden Hero in Early STEM Learning

By Dr. Cory A. Bennett and Dr. Beverly Ray

STEM teaching and learning often 
focuses on the four main areas within 
STEM—namely science, technology, 
engineering, and mathematics—with 
a heavy emphasis in science in many 
schools. However, one critical area of 
STEM that is often overlooked is com-
putational thinking, which is part of 
the skill set necessary for coding. 

According to one of the experts in the 
field, Jeannette Wing, computational 
thinking “involves solving problems, 
designing systems, and understanding 
human behavior, by drawing on the 
concepts fundamental to computer 
science.” The ways of thinking about 
and doing mathematics, not simply 
calculating solutions to exercises, are 
similar in many ways to computational 
thinking and provide a great place to 
introduce computational thinking into 
the early elementary curricula. 

At its core, computational thinking is 
centered in 21st century values such as 
using technology to create and inno-
vate, collaborate, and become adaptive 
when using tools to analyze, under-
stand, and solve societal and global 
problems. We know from research that 
students across grade levels learn and 
retain more when they are exposed to, 
and engage in, authentic and relevant 
experiences. Coding is all that and 
more.



Teaching and Learning STEM in Early 
Elementary Grades

For younger students, meaningful 
learning experiences with coding will 
feel like “play” despite being a rich and 
complex cognitive process.  These com-
plex or technical opportunities to play 
forces students to consider the why’s 
of dynamic situations while allowing 
them to emulate STEM behaviors and 
develop cooperative problem solving 
social skills. When the experience is 
right, even the youngest students can 
effectively think and behave like young 
STEM “experts.”

For teachers, this means facilitating 
STEM learning rather than leading or 
directing learning as STEM ways of 
thinking requires students to learn to 
ask questions and interact as a mem-
ber of a group of learners. However, 
many teachers think that coding is an 
advanced skill that is more appropriate 
for the later elementary grades. Noth-
ing could be farther from the truth.

There is an overwhelming amount of 
digital and virtual resources available 
for learning computational thinking 
through coding. So much so that the 
use of technology for technologies sake 
will not be an issue. As such, we are 
sharing one way of introducing com-
putational thinking in the early grades, 

through the use of coding with micro
-robots, which could be helpful for 
those stepping into the world of teach-
ing it to young students for the first 
time. 

Overview of the Ozobot Micro-Robot

Ozobots are tiny “smart robots” about 
the size of a golf ball that use colored 
markers to move across a 2-dimen-
sional plane, like a piece of paper. By 
creating a sequence of different colored 
lines, with varied patterns drawn a 
student programming the Ozobot be-
gins to learn the basics of coding. For 
example, a student might draw a black 
curve or a line with a marker and then 
embed the following sequence—short 
red, short black, short red—to make 
the robot speed up. 



Using black, blue, green, and red mark-
ers (we have found that any marker 
that makes about a 1 cm wide mark 
will work) various code can be “writ-
ten” to make the robot perform differ-
ent actions. In working with students 
one of the fun aspects is to have them 
figure out what combination of com-
mands create a particular action and 
then have the one who “discovers” the 
command name it. 

For example, some student names for 
commands include slow snail, speed 
up, whirl wind, tornado, or jumping 
lines. When you purchase the Ozobots, 
a printed guide for all of the commands 
is provided as is access to additional 
resources such as free introductory and 
advanced lessons and a teacher’s guide. 
These materials can be found on line at 
www.ozobot.com/education.

Notes for Teaching

Effective use of any new instructional 
tool or technique, such as micro-ro-
bots, requires pre-planning and a com-
mitment to creating interdisciplinary 
learning experiences. Without that 
commitment, including careful align-
ment of use to regional, national, and/
or international standards for learning, 
use may not go beyond play. And while 
play can be an important avenue to 
couch learning, it needs to be deliber-
ately aligned to learning outcomes. 

Additionally, do not hesitate to let stu-
dents teach you what they have learned 
about coding. From our experiences, 
the best classroom applications come 
from teachers who professed to not 
being an expert but were willing to put 
these and other coding tools in stu-
dents’ hands and learned from them, 
too. 

Conclusion

In early elementary settings, using 
age-appropriate technology, like Ozo-
bots, to develop computational think-
ing can create opportunities to support



or introduce critical ways of STEM 
thinking. Through such interactions, 
even students in early elementary 
grades can become more interested, 
motivated, and curious about coding. 
Learning while using robots might feel 
like play to students but watch as they 
engage in problem solving, participate 
in rich technical discussions, and care-
fully critique and analyze the tasks in 
front of them. 

In essence, you can create opportuni-
ties for students travel beyond the four 
walls of the classroom and participate 
in meaningful STEM learning by 

thinking computationally. You do not 
need to be an expert to begin, just will-
ing to facilitate and push their thinking.

____________________

Dr. Cory A. Bennett is a passionate 
educator who strives for equity in learn-
ing for all students. He is a global con-
sultant and an Associate Professor of 
Education at Idaho State University 
specializing in curriculum and instruc-
tion, mathematics education, teacher 
and leader development, and creating 
classroom cultures of reasoning. Dr. 
Bennett is also a National Board Cer-
tified Teacher in Mathematics—Early 
Adolescents.

Email: benncor3@isu.edu
Twitter: @AlohaCory
Web: www.bennettconsulting.education

Dr, Beverly Ray is a Professor of Edu-
cation at Idaho State University. Pre-
viously, Dr. Ray taught secondary level 
social studies in the United States and 
has provided technology professional 
development to teachers around the 
world since 1998. Her areas of expertise 
include leveraging current and emerg-
ing technologies, integrating coding into 
K-12 instruction, social studies and 
technology integration, and game based 
learning to support student learning and 
teachers’ pedagogical development.

Email: raybeve@isu.edu
Twitter: @raybeve
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Dr. Gina Cherkowski

Mathematics is a critical skill for all 
students, especially in today’s techno-
logically-advanced, data rich world. 

Unfortunately, mathematics is often a 
gatekeeper for many students. Sadly,
students who consistently struggle 
inside the math classroom tend to 
become frustrated, disengaged or even 
drop out of math all together.

Engaging All Students Inside the Mathematics Classroom



Traditional methods of instruction 
which tend to dominate most class-
rooms, are simply ineffective and in-
sufficient for the vast majority of North 
American students. Given the urgency 
to have all students become mathe-
matically literate in today’s high-tech 
world, educators must employ new 
methodologies and pedagogical prac-
tices inside the math classroom so that 
all students can realize a high level of 
mathematical success. 

Furthermore, it is no longer acceptable 
to adhere to the dominant discourse 
which suggests only some students 
have “math brains”. We now under-
stand that all students can, and should, 
learn mathematics at high levels. This 
article asserts that teaching math 
through engagement in movement 
while incorporating music offers an in-
novative solution to the age-old prob-
lem of mathematics acting as a gate-
keeper for the vast majority of North 
American students.

Since the launching of Sputnik, the 
STEM (Science, Technology, Engi-
neering and Mathematics) fields have 
been flagged as increasingly important 
(Schoenfeld, 2001). This trend contin-
ues today (National Science Founda-
tion [NSF], 2010). In fact, “STEM” is 
the most frequently occurring word in 
our current Information Age (Lefkowitz, 
2014). 

The reason for this is simple; North 
American students continue to 
under-perform in mathematics 
(National Assessment of Education-
al Programs [NAEP], 2005; Nation-
al Center for Educational Statistics 
[NCES], 2009; PISA, 2007 & 2013). 
This leaves large gaps in our schools, 
universities, and in our current and 
future workforce (Gateway, 2006; NSF, 
2010; Manpower, 2010; Statistics Cana-
da, 2013). 

The repercussions this intellectual 
shortfall are huge as a Nation’s econo-
my depends on their ability to produce 
a workforce that enables them to be 
innovative and nationally competitive 
(Association for Career and Technical 
Education [ACTE], 2001; Networking, 
Architecture, & Storage [NAS], 2007; 
NSF, 2010; Orpwood, Schmidt, & Hu, 
2012). 
Having a skilled and knowledgeable 
workforce that can solve real-world 



problems is critical for the health, 
wealth, and cultural vitality of a nation 
(Fullen, 2010). Given that over eight 
million jobs (in the US alone) will 
require STEM skills by the year 2018 
(Lefkowitz, 2014), and the fact that we 
are projected to be grossly unable to 
meet these demands (NSF, 2010; Orp-
wood, Schmidt, & Hu, 2012), the ur-
gency to produce a citizenry that is lit-
erate in the STEM fields has never been 
greater (Manpower, 2010; Partnership 
for 21st Century Skills, 2010).

To be successful in the STEM fields, 
students need to be mathematically 
literate as mathematical knowledge is 
the foundational building block for 
learning science and acquiring skills in 
engineering and technology. 

Additionally, mathematics is important 
because according to six large, longi-
tudinal studies that included students 
from Canada, the US, and England, 
early mathematical skills are a greater 
predictor of future reading, math, and 
academic success more so than socio-



emotional skills, attention issues, socio-
economic status and even early reading 
skills (Duncan, Dowsett, Claessens, 
Magnuson, Huston, Klebanov, Pagani, 
Feinstein, Engel, Brooks-Gunn, Sex-
ton, Duckworth, & Japel, 2006). The 
evidence is clear; math is a critical and 
necessary skill for all students in today’s
technologically-advanced, data-rich 
world.

In addition to being a gateway into the 
STEM fields and to future academic 
success, being mathematically literate 
in the 21st Century is important for 
other reasons as well. First, mathemat-
ical literacy is an equity issue as dispar-
ities in mathematics cut across racial, 
gender, and socioeconomic lines and 
therefore, contributes to continued so-
cial and economic stratification (Lad-
son-Billings, 1995; Guiterrez, 2009; 
NCTM, 2000; PISA, 2013). For exam-
ple, that a student’s ability to do math 
was found to be highly correlated with 
their future educational and vocational 
opportunities, (Moses & Cobb, 2001; 
Guiterrez, 2009; Wai, Benbow, & Stei-
gler, 2010), and to their future earning 
power (Moses and Cobb, 2001). 

Given that minorities, second language 
learners (SLLs), females and underrep-
resented youth tend to be filtered out of 
math at significantly higher rates than 
hegemonic males, these populations 
are less likely to reap the benefits of

those with a higher mathematical pro-
ficiency thus continually perpetuating 
social, economic and racial divisive-
ness. It is simple; students who are not 
mathematically literate will have less 
opportunities than those who have a 
higher degree of mathematical 
literacy.

Second, mathematical ability has also 
been linked to social and emotion-
al wellbeing and to attaining full and 
active participation as a critical citizen 
in today’s rapidly changing world (Gui-
terrez, 2009).

For example, it is linked to higher rates 
of community volunteerism (PISA, 
2013) and to overall job satisfaction 
(PISA, 2013). Having a citizenry that 
is mathematically literate is linked to a 
country’s health and vitality in addition 
to the wealth and global competitive-
ness of that nation. Thus, the questions 
on everyone’s mind is how to do get 
more students to be proficient in math-
ematics not just for the good of STEM 
but for the good of a just and condign 
society for the 21st Century. 



Full STEAM Ahead

Finding innovative ways to teach math 
conceptually to students will ensure 
more students can engage in mathe-
matical learning successfully. One way 
to do this is to add Arts to the equa-
tion. 

Adding Art to STEM (STEAM) will 
remove barriers while adding multiple 
entry points for many students to en-
gage in mathematical learning. In ad-
dition, it will make math (and science) 
more meaningful, more connected, 
and more engaging. Furthermore, it 
provides students with real-world

experiences where they come to see 
and understand how math applies to 
the world around them which fosters 
a deep, conceptual understanding of 
mathematical concepts as opposed to a 
memorized, disconnected, and shallow 
understanding. 

This is important as the in order for 
students to be aptly prepared for their 
future, they need the full range of skills 
which include problem solving, mathe-
matical reasoning and communication 
skills, as well as mathematical fluency 
and flexibility (National Council of



Teachers of Mathematics, 2000). In 
order develop a robust understanding 
of math, teachers need to engage stu-
dents in non-traditional ways inside 
the mathematics classroom. Using 
music to teach math has been found to 
be a highly effective way to ensure stu-
dents develop a deeper understanding 
of math (San Francisco State University 
(2012, March 22).

Music and The Brain 

Music has been found to impact 
aspects of brain development (Pantev 
& Trainor, 2006; Shahin, Roberts, & 
Trainor, 2004), in addition to brain 
structure (Hutchinson, Lee, Gaab 
&Schlaug, 2003) and to brain function 
(Seppanen, Penson, & Tervaniemi, 
2012). 

Music training has been strongly con-
nected to enhanced neural function-
ing (Tierney, Krizman, Skoe & Kraus, 
2013). For example, it has been strong-
ly linked to enhanced executive func-
tions (Zuk, Benjamin, Kenyon & Gaab, 
2014), auditory working memory and 
attention (Strait, Parbery-Cl;ark, Hitter 
& Kraus, 2012) and to enhanced 
language abilities (Tierney, Krizman, 
Skoe, Jophnston & Kraus, 2013). 
Musical training is also connected to 
positive changes in students’ working 
memory and their cognitive flexibil-
ity (Zuk, Benjamin, Kenyon & Gaab, 
2014).

In a seminal study conducted to test 
how listening to music impacts the 
brain, researchers subjected students to 
either relaxation tapes, or to Mozart’s 
sonata in D major. Results of this study 
revealed that students who listened to 
Mozart reported an 8 to 9 point in-
crease on their IQ tests directly after 
listening to the music (Rauscher, Shaw 
& Ky, 1993). It is important to note that 
this “Mozart Effect” was found to last 
for only ten to fifteen minutes.

Early Music Training and the Brain
A prodigious amount that looks at how 
early childhood music training affects 
music development and other areas of 
child development such as language, 
creativity, affective development, motor 
skills, visual spatial abilities, and social 
development (Jordan-Decarbo & Nel-
son, 2002). 

Music training before the age of seven 
has been found to have a significant 
impact on brain development (Pen-
hune & Zatorre, 2013). Haley (2001) 
found that people who had learned 
to play a musical instrument prior to 
grade four had higher scores in mathe-
matics than those who did not.



“Music training before the age of seven has been found
to have a significant impact on brain development”



Music and Math

Historically, it has been assumed that 
there is a strong connection that 
exists between music and mathematics 
(Vaughn, 2000) however, many 
people fail to see the connection. 

Recently, there has been a significant 
and increasing amount of literature 
bringing awareness to the strong con-
nections between music and math 
(Hoch & Tillman, 2012). This explo-
sion of research is promising as it sup-
ports previous assertions that music 
has a positive effect on one’s ability 
to learn and do math (Gardiner, Fox, 
Knowles & Jeffery, 1996)/

Music, Movement and 
Other Important Math 
Skills

In addition to facilitating spatial skill 
development, increasing sequential 
skills, and enhancing fractional reason-
ing, learning math through music com-
bined with movement (dance) has been 
found to be particularly beneficial for 
students as they learn math (Schaffer,
Stern & Kim, 2001). For example, ac-
cording to McCutchen (2006), when 
students participated in a dance based 
math class, students’ attitude towards 
math students improved and they 
scored much higher than the students 
who were in the more traditional, 
non-dance based math class. 

In addition to improving attitudes to-
wards math, dance has been found to 
be an innovative way to teach students 
the fundamentals of mathematics in a 
ways that helps students see and un-
derstand these ideas. Dance provides 
students with basic intuition about the 
abstract and sometimes hard to grasp 
concepts found in math. For many stu-
dents, dancing enables them to apply
an abstract mathematical idea to a 
more familiar real-world context which 
they can see, feel, and experience. 



Pluto, January 29, 1930
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The STEM of Soccer (Futbol)

Soccer is a popular women’s STEM 
sport and very heavy in physics. Once 
again we see the human brain is already
 wired for the physics of soccer and 
other sports, therefore we don’t actually 
have to “learn” it.

Aside from rules and guidelines of 
the sport, participation if a ballet of 
science, technology, engineering and 
math.....lots of math.

The purpose of this article is to simply 
make you aware of what you’re already 
doing in a practical application, and 
reverse educate you about the math 
that is used.

The Engineering of Soccer 
(decisions)

The engineering method is a decision 
making and problem solving process 
we use dozens of times daily as we are 
constantly choosing from a variety of 
daily life choices.

In soccer, there are choices as to where 
to kick the ball, how hard to kick it, 
how high, to whom and what are all of 
the possible outcomes of those choices,
then we choose in an instant. Some-
times it’s a good choice, other times it’s 
not. You win some, you lose some!

The Science of Soccer

Newton’s Laws of Physics surround the 
soccer ball and all play. As a reminder, 
let’s take a quick look at them.

Law 1
The first law of motion is called the 
Law of Inertia. It states that “any object 
at rest, will tend to stay at rest, and 
any object in motion, will tend to stay 
in motion unless acted on by an 
unbalanced force.” 

In soccer however, this unbalanced 
force is usually the soccer player’s foot. 
She will use muscles in the body to 
create a force to move the leg and foot 
and kick the ball. Because the ball is at 
rest, it will continue to stay at rest. 

But once kicked, it will keep moving 
without any intent of stopping. The 
reason the ball will stop is because of 
friction with air resistance and Earth’s 
gravitational pull bringing the ball back 
to the turf or the interruption in flight 
by another players decision to stop its 
flight path. This happens hundreds of 
times per game and is a major factor in 
winning and losing. It’s your decision.



Law 2
“The change in velocity (acceleration) 
with which an object moves is directly 
proportional to the magnitude of the 
force applied to the object and inversely 
proportional to the mass of the object.” 

This can be explained by the equation 
F=ma. The acceleration of the ball (a) 
is determined by the force applied (F) 
divided by the mass of the object that 
is being moved (m). This simply means 
that if the ball has a lot of mass, it will 
require more force to accelerate. If the 
ball has little mass, it will require a dif-
ferent amount of force. 

In soccer, it is important to know this 
law because if you want the ball to 
be moving fast, you must apply more 
force. If you want the slow down more 
rapidly and allow gravity to affect ball 
flight sooner, you apply less force.

The artful dance of ball control is an 
amazing thing to watch as players con-
stantly make adjustments in force and 
acceleration to weave the balls path 
through opposing team players toward 
their intended target, either another 
player or the goal itself.

F=ma





Law 3
Newton’s final law of motion states that 

 “..for every action, there is an equal 
and opposite reaction.” 

This literally means that if you kick the 
soccer ball, it will kick back at you just 
as hard. You usually don’t realize this 
because your leg doesn’t seem to move, 
but this is because your leg has more 
mass, meaning it has more inertia, 
which is the resistance to move.

This isn’t a law, but we need to mention 
momentum. When a soccer players 
kicks a ball, they transfers their mo-
mentum to the ball. Momentum is the 
velocity of object times its mass. Also 
when players pass the ball to each other, 
they use their feet to slow the momen-
tum of the ball by moving with the ball 
and resisting it slowly. This way, they 
can have more control over the ball. 
This is also an engineering method 
application.

The Math of Soccer

Physics uses a lot of math of course, 
but consider your decision making 
(engineering method) about how hard 
and high to kick the ball to reach its 
target, the angle needed to get by the

The STEM of soccer is the application of scientific and mathematical principles to practical ends.

opponent, or the spin you want to 
“shape” your shot.

Geometry (angles), basic multiplica-
tion, trigonometry, calculus.....did you 
have any idea? You are so much smart-
er that you know and whether you like 
it or not, you actually enjoy math in a 
very practical application. 

Say it....”I enjoy using math”.

Use your “Laws”, be safe and...

USE YOUR HEAD”



The STEM of soccer is the application of scientific and mathematical principles to practical ends.



STEM for Women is.........Global


