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Throughout a student’s educational 
journey, hands-on opportunities are 
often what delivers the difference be-
tween a bright idea and a firm pathway 
to success. And it’s never too early to 
start.

Inside this issue of our magazine, you 
will find ways to take that first step. 
Whether you are a teacher, a parent, 
a student or someone interested in 
fostering STEM education, we hope 
you will find meaningful information, 
activities and projects to help you get 
started.

It’s an exciting time of year as our stu-
dents begin preparing for summer. No 
time like the present to get them think-
ing about a life-long career in technol-
ogy.

Thanks for your support!

Larry K. Williams
President 
TAG-Ed

Larry K. Williams serves as the President and CEO of the 
Technology Association of Georgia (TAG) and President of the 
TAG Education Collaborative (TAG-Ed).  TAG-Ed’s mission is to 
strengthen Georgia’s future workforce by providing students 
with relevant, hands-on STEM learning opportunities by con-
necting Technology Association of Georgia (TAG) resources 
with leading STEM education initiatives.

Welcome to our latest edition of 
Georgia PathwaysTM STEM Magazine.

Across the country, we continue to see 
an encouraging emphasis being placed 
on STEM education opportunities for 
all students. 

Hands-on STEM learning is especially 
vital, at all grade levels. As we rapidly 
approach the season of internships, it’s 
a great time to become a host company 
or sign up as a student for real-world 
experience in the field of technology.

Each year, the TAG Education Collab-
orative, a nonprofit focused on STEM 
education opportunities, hosts an in-
depth internship program and I en-
courage you to check out information 
about this incredible program and 
consider signing up!

Internship experiences deliver a 
long-lasting impact on students and 
their hosts. Student interns gain the 
knowledge and experience they need 
to follow through on their dreams of 
starting a career in technology and 
companies play a key role in develop-
ing a robust and ready workforce pipe-
line. That pipeline is what feeds, grows 
and ignites our economy and being 
a part of workforce development in 
technology ensures that we continue to 
innovate and advance our state. Think 
of the discoveries an inspired student 
can make!
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From the Executive Director

Executive Director, TAG Education 
Collaborative (TAG-Ed)

Welcome to another issue of Georgia
PathwaysTM.  February is always a 
month where two great celebrations 
occur.  It’s a month to celebrate National
Engineers Week and it’s a month where 
we celebrate the accomplishments of 
African Americans. National Engineers 
Week was founded by the National So-
ciety of Professional Engineer (NSPE) 
in 1951.  

Modern day Engineers Week is “a for-
mal coalition of more than 70 engi-
neering, education, and cultural societ-
ies, and more than 50 corporations and 
government agencies 1) dedicated to 
raising public awareness of engineers’ 
positive contributions to quality of life, 
2) promoting recognition among par-
ents, teachers, and students of the im-
portance of a technical education and 
a high level of math, science, and tech-
nology literacy and 3) motivating 
youth to pursue engineering careers in
order to provide a diverse and vigorous

engineering workforce.”

In February we saw various organiza-
tions ensure that the opportunities for 
not only engineering but STEM were 
highlighted and celebrated in class-
rooms, in maker spaces in after school 
programs and corporations.  We thank 
the Georgia community for providing 
such innovative thought and creativity 
in presenting career pathways and “ca-
reer literacy” as it relates to engineer-
ing and STEM.  We know that by doing 
so you’re empowering students to be 
the next generation to create ideas and 
opportunities that can ultimately help 
improve everyone’s quality of life.”

And in this issue (and every issue) it’s 
our goal to foster that empowering 
spirit with information that students 
can leverage for the “what’s next.”  Be-
cause, in the words of famous mechan-
ical engineer and former Xerox CEO, 
Ursula Burns, we want every student to 
“believe that there are no limitations, 
no barriers to your success – you will 
be empowered and you will achieve.”

Please enjoy the February issue of 
Georgia PathwaysTM STEM Magazine. 



MULTI-TASKING



In order to tackle the exhaustive list of 
homework and career responsibilities, 
most people attempt to turn to multi-
tasking to get it all done in time. The 
truth is, effective multi-tasking is an 
oxymoron. Research has shown that 
your brain can only process one activ-
ity at a time by effectively and rapidly 
switching from one task to another. 

MIT neuroscientist Earl Miller (Think 
You’re Multitasking? Think Again: John 
Hamilton, NPR October 2008) says, 

It’s a myth!

MULTI-TASKING
“Switching from task to task, you think 
that you’re actually paying attention 
to everything around you at the same 
time. But, you’re not.” You are actually 
toggling between tasks at amazing, but 
flawed, speeds.

Apparently, we were never multi- 
tasking. 

by Wayne Carley



To the point, the more we attempt to 
multi-task, the longer it actually takes 
to complete our list of tasks. As far 
back as 2001, scientists at the Center 
of Cognitive Brain Imaging at Carne-
gie Mellon University discovered that 
when people were driving in traffic 
and conversing, two tasks most of us 
consider easy and natural, the area of 
the brain that managed these functions 
was overwhelmed. Researchers found 
that brain activity didn’t double, but 
rather it decreased, so each task was 
completed less efficiently and less 
expertly than when being conducted 
separately. That’s why texting and 
driving is so dangerous. 

On top of that, the rapid swapping 
between tasks also generates pulses of 
stress hormones, which contribute to 
heath issues like memory dysfunction 
and higher anxiety.

The last thing our students need is 
more anxiety and distractions. The av-
erage attention span of an adolescent is 
one minute per year of age; that’s when 
they’re trying, had breakfast and a 
good night’s sleep. We expect a 14 year 
old (14 minutes of attention span) to sit 
in a 55 minute class with focus, atten-
tion, interest and comprehension- then 
do it again next period and again next 
period, until the day is done. 

Why do we get upset at their restless-
ness after 20 minutes? Maybe we forgot 
who they are or haven’t evaluated the 
best way to present today’s material.

You can’t blame the student. As educa-
tors, let’s reassess our process. Is there a 
better way? Could a different approach 
improve class behavior, attention, in-
terest, productivity, quality and results? 
Are we flexible enough to consider it?

Technology in class has so many 
advantages, but some devices that were 
designed to make us more productive 
are now creating a new set of produc-
tivity problems. 

When laptops and cell phones are close 
by, it’s suddenly a challenge to keep 
their focus on the teacher or subject. 
It’s just too compelling and easy to 
check email, text messages and surf 
the web. Of course these workers think 
that they are multitasking. But, when it 
comes to the brains ability to pay at-
tention, the brain focuses on concepts 
sequentially and not on two things at 
once. In fact, the brain must disengage 
from one activity in order to engage in 
another. It takes several tenths of a sec-
ond for the brain to make this switch. 
We are biologically incapable of pro-
cessing attention-rich inputs simulta-
neously.”  



Prioritize



If you think it makes you look more 
efficient (or important) to be continu-
ally checking your laptop or cell phone 
for messages, think again. What seems 
like a harmless activity to the observer 
sends a nonverbal message of disin-
terest and dismissal to the rest of the 
group. That’s why some teachers and 
educators have installed the “topless” 
meeting – banning all laptops, phones, 
Blackberries, etc.

The closest thing to multitasking we do 
involves engaging in two tasks simul-
taneously that use different parts of the 
brain, like walking or eating, and two 
activities involving different types of 
brain processing, like auditory and 
visual... like driving and listening to the 
radio. There is still a disintegration of 
effectiveness, but to a lesser degree and 
hopefully not life threatening.

Bad news parents….kids can study 
effectively while listening to classical 
music, since reading and listening use 
different parts of the brain. But if you 
listen to music with lyrics, your read-
ing comprehension significantly drops. 
That’s because both tasks activate the 
brain’s language center. Similarly, you 
can talk and watch television at the 
same time, but you can’t carry on two 
conversations at once.

“We are biologically incapable of processing attention-rich inputs simultaneously.”  

Everyone who uses mobile devices 
have what’s called continuous partial 
attention. We juggle several tasks 
partially and poorly. It takes longer to 
get things done and the consequence is 
a poor result; poor homework 
assignment, poor class preparation by 
the teacher, poor presentation by the 
speaker.

As I write this article, the television is 
on and I find myself being distracted 
every few minutes by something that is 
said, disrupting my focus and train of 
thought. I turn down the T.V. or switch 
to another channel that’s of no interest. 
Why do I behave this way? The back-
ground noise is, if not too loud, is a 
pleasant distraction since my children 
are grown and gone, I no longer have 
a pet and the neighbors are amazingly 
quiet. I guess other parts of my brain 
have a need to be entertained while I’m 
being productive with the other portions.

The problems these distractions and 
inefficiencies create become a problem 
in the workplace, classroom and espe-
cially during homework.  The lack of 
focus keeps us from being better than 
we could be and more productive than 
we should be.



“We are biologically incapable of processing attention-rich inputs simultaneously.”  

Research shows that if we have 5 things 
that need done in the next 5 days, the 
worst thing we can do is work on all of 
them piecemeal, a little here and a little 
there. The end result is it takes us 7 or 8 
days to get it done. 

On the other hand, prioritizing and 
focusing on one thing at a time until 
completion results in finishing our 5 
to-dos in 4 days rather than 7. 

The added plus is the quality of the 
work…..it’s superior. If the task’s 
required memorization, comprehension 
or retention, we did them better and it 
lasted longer.



I know this goes against our daily
routine and mythical notions that 
we are accomplishing more, but this 
multi-tasking merry-go-round isn’t 
fun, drains our energy and becomes 
discouraging when the end results are 
average or worse.

You will find that when you completely 
focus and concentrate on one deadline 
task at a time to completion before 
moving on to number two, the work is 
more thorough, comprehensive, accu-
rate and done faster. Comprehension 
will be broader and memory deeper.

Just try it for a month. Whether it’s 
cleaning the house, writing a paper, 
preparing classroom presentations or 
shopping (men get that one) you will 
get it done faster and better. What does 
better mean? Higher productivity at 
work, testing prep, better grades and 
more free time. 

Don’t get me started on driving while 
eating and taking on your hands-free 
device.



Remember that you have rights to 
forward this magazine to all your 
students and their families within 
your school.
It’s a great connection and cool 
conversation piece for 
discussions.

*



“I Hated Science…Then Came 8th Grade Biology”
By Amjad Abdirahman

Like most eighth graders, I wasn’t 
sure which career path I wanted to pur-
sue. But I knew what I didn’t want—a 
career in science. After enrolling in 
online school, I started to think twice 
about that decision.

I, of course, had seen the news reports 
and read the statistics that say women 
are underrepresented in science, tech-
nology, engineering and mathematics, 

or STEM. 

This is certainly the case in the medi-
cal field where women are desperately 
needed in specialties like orthopedic 
and neurological surgery. Women 
make up just five and 7/8’s percent of 
the physician workforce in these areas. 
However, it wasn’t until my eighth-
grade biology class at Georgia Cyber 
Academy (GCA) when I thought about



how this all applies to me and other 
young women my age.

When I was in traditional brick-and-
mortar school, I earned good grades in 
my science classes yet I simply didn’t 
like doing the work; it felt dull and 
repetitive. I excelled in my other classes 
too, but I eventually grew bored. Soon, 
I started thinking about ways I could 
work at a faster pace and have more 
control over my course schedule. 

So after exhausting nearly all the honors 
and Advanced Placement (AP) courses 
that my middle school offered, I decid-
ed to take on a new experience in the 
online classroom. I knew this change 
would mean more course options and 
a rigorous class schedule. I also knew 
this schedule would include a more de-
manding science class. I was finally up 
for the challenge though. I didn’t want 
to run away from science anymore.

In online school, I finally had the classes
that I couldn’t access in my local 
school: 
- AP courses in history, 
- American government, 
- and literature. 

Weeks later, no one was more surprised 
than I was that my favorite class wasn’t 
even a part of this list…it was biology! 
Each week my teacher mailed me a sci-
ence kit, complete with instructions for 

an experiment inside. And each week, I 
looked forward to conducting the next 
experiment. 

For one class, I observed how soil reacts
under a microscope after adding water 
and other substances to it. For another, 
I detailed the lifecycle of a flower by 
planting a seed and watching it grow. 
I eventually started to question why 
I had avoided science so much in the 
first place. And I started to believe that 
maybe, just maybe, instead of pretend-
ing to be a scientist, I could actually 
become a real one someday.

This thought prompted me to ask my 
science teacher, “What can you do with 
a biology degree anyway?” She ex-
plained that one option was to attend 
medical school and become a doctor. I 
felt a jolt of excitement because I im-
mediately knew that was the career



path I was destined to take. As a phy-
sician, I could blend my passion for 
science with my desire to help others.
And I could do my part to help close 
the gender gap in the medical pro-
fession. Suddenly I couldn’t wait to 
take more science classes so I could 
be as prepared as possible for medical 
school.

Every week, I still have the chance to 
conduct weekly biology experiments. 
But now, I conduct them from a college 
lab at Georgia State University. 

As a sophomore student, I’m relish-
ing in all the things that make science 
come alive for me—things like micro-
organisms and human anatomy. I’m 
so grateful to the online classroom for 
pointing me in the direction of my 
dream career. I truly owe it all to that 
eighth-grade biology class.

Amjad Abdirahman is a graduate of 
Georgia Cyber Academy, a K12-powered 
school.



Cognitively Priming Students 
for Learning

Cognitive  [kog-ni-tiv]

adjective
1. of or relating to cognition; 
concerned with the act or process of 
knowing, perceiving, etc. :
cognitive development; cognitive func-
tioning.

2. of or relating to the mental processes 
of perception, memory, judgment, and 
reasoning, as contrasted with emotion-
al and volitional 
processes.

Priming (prime) [prahym]

verb (used with object)
1. to prepare or make ready for a par-
ticular purpose or operation.

2. to cover...with a preparatory coat or 
color, as in painting.

3. to supply or equip with information, 
words, etc., for use:
“The politician was primed by his aides 
for the press conference.”

Dr. Judy Willis

“It preps their minds to engage.”



There are some standards or units of 
instruction that, for whatever reason, 
you know aren’t going to be runaway 
hits with students. While you can cer-
tainly reconsider the unit design, there 
are other strategies you can use to help 
prime student brains for learning.

Among the simplest of these strategies 
is promoting curiosity -- and students’ 
natural tendency to predict -- by adver-
tising the content the same way that a 
marketing company might. This pro-
motes advance interest, and the result-
ing questions increase the student 
curiosity, opening the brain’s attentive 
intake filter. In short, it preps their 
minds to engage.

How might this work? 

Try advertising a coming unit by cut-
ting up a related, compelling image, 
and then adding pieces 
daily to reconstruct that image as the 
“advertisement” gradually takes form.

Similarly, different clues -- visual or 
otherwise -- could be added 
every few days leading up to the new 
unit’s introduction. 

For fractions, these clues might be:

•	 An x-ray image of an arm 
         fracture.

•	 Sheet music with half, whole,
         and quarter notes.

•	 A carrot cut into quarters.

•	 A photo of an iceberg showing
         the parts above and below
         water.

These both visualize the content and 
prime the mind to learn new content. 
Even though curiosity gradually de-
creases in favor of caution, the need 
to find out if a prediction is right or 
wrong is part of the brain’s permanent 
wiring. The brain strengthens future 
predictions and corrects any inaccurate 
prior knowledge leading to incorrect 
predictions through a prediction-re-
ward system fueled by dopamine plea-
sure. In short, even if students grad-
ually become less interested, it won’t 
diminish their need to know as the unit 
begins.

On the day the unit is scheduled to be-
gin, students’ curiosity, along with their 
written or verbal predictions, will tune 
their brains into the perfect zone for at-
tentive focus. They are like adults plac-
ing bets on a horse race. Students may 
not be interested in the subject matter 
itself, but their brains need to find out 
if their predictions are correct, just as 
the race ticket holder needs to know if 
he holds a winning ticket. 



Now the students’ brains want to know 
what you have to teach! If nothing else, 
you’re set to reach them from day one.

The brain is wired for high interest 
when clues prompt prediction, antic-
ipating the pleasure of the dopamine 
reward response. There is no such in-
trinsic motivation for drills and memo-
rization of rote facts and procedures. 

Isolated skill practice is contrary to the 
brain’s instinct to preserve its energy, 
because there is no expectation of plea-
sure from energy output. On the other 
hand, when students want to know 
required information to create solu-
tions to problems that interest them or 
to create products that they care about, 
the brain applies the effort to learn 
what is required to achieve desirable 
goals. 

This isn’t a personality thing, or a char-
acteristic of apathy, but a fundamental 
neurological system that preferentially 
attends to and stores input considered 
useful for desired goals.







“One of our favorite   Engineering Careers”



“One of our favorite   Engineering Careers”

Bug
As with many careers, it’s not until we 
take a closer look at it that we discover 
the complexities and S.T.E.M. applica-
tions used everyday.

The Bug Exterminator is one of those.

Exterminator

“An engineer is a problem 
solver and decision maker”



The SCIENCE of extermination:

Organophosphate Pesticides - These 
pesticides affect the nervous system by 
disrupting the enzyme that regulates 
acetylcholine, a neurotransmitter. Most 
organophosphates are insecticides. 
Some are very poisonous (they were 
used in World War II as nerve agents). 
However, they usually are not persistent 
in the environment.

Carbamate Pesticides affect the 
nervous system by disputing an 
enzyme that regulates acetylcholine, a 
neurotransmitter. The enzyme effects 
are usually reversible. There are several 
subgroups within the carbamates.

Organochlorine Insecticides were 
commonly used in the past, but many 
have been removed from the market 
due to their health and environmental 
effects and their persistence (e.g. DDT 
and chlordane).

Pyrethroid Pesticides were developed 
as a synthetic version of the naturally 
occurring pesticide pyrethrin, which is 
found in chrysanthemums. They have 
been modified to increase their stability
in the environment. Some synthetic 
pyrethroids are toxic to the nervous 
system.

Chemicals such as these can be VERY 
dangerous to children, pets and even 
adults if not used for the appropriate 
reasons in the correct doses.

The responsibility of the extermina-
tor is to determine which chemical is 
right for each pest and use the correct 
one keeping in mind the location it 
will be affecting. Are there children in 
the area? Will your dog or cat come in 
contact with it? How much is enough 
or too much?

This is just a taste of extermination 
science.

The TECHNOLOGY of 
extermination:

How the chemicals are delivered to 
the area, either by spray, tablet, tape, 
aerosol, gel, or some other, the proper 
technology delivery must be used for 
chemical effectiveness and safety. You 
can just throw some poison down and 
walk away.

What is the safest, yet most effective 
and how long will it last? 

How it’s applied can be an important 
part of the answer.



The ENGINEERING 
of extermination:

Since the engineering method is a de-
cision making process, here’s how it 
would work for the exterminator.

1. What’s the problem bug?

2. What are the possible chemicals that 
can be used to exterminate them?

3. Which of the chemical choices is the 
safest but most effective for the place I 
need to use them?

4. After making my choice, I will deter-
mine the best way to spread or deliver 
the chemicals.

5. After application, I will see if it 
worked, making sure it was safely 
applied and see how long it lasts.

That is the decision making process
called the Engineering Method. We use 
it every day to make decisions about 
everything. Try and think about how 
you have already used it today.

The MATH of extermination:

This part of the S.T.E.M. process is just 
as important as the others and in some 
ways more so.

Mixing the raw chemicals in the right 
amounts and combinations takes exact 
mathematical calculations. 



It may be simply measuring them using 
a measuring cup or specialized cylin-
der, but no mistakes are allowed.

The math of extermination is fairly 
basic, but you still have to calculate the 
right mixture of chemicals to cover the 
need area in square feet in the right 
strength with the right delivery system.

We will always need bug exterminators 
making it a dependable S.T.E.M. career 
field everywhere in the nation. As bugs 
build up defenses against our current 
chemicals, new ones will be designed 
and the exterminator will have to adapt 
and get continuing education about 
how to use them in the S.T.E.M. for-
mula.

Exterminators may work for a company 
or be their own boss. The salary for 
the average American exterminator is 
about $30,000 per year, but may be as 
high as $42,000 in some regions with 
over-time or weekends.

The next time your exterminator 
comes over, check out what they do 
and remember it’s a challenging and 
complicated S.T.E.M. career.

If you love bugs and want a career being 
close to them, there are careers available 
for you.

Wayne Carley
Publisher



Major aircraft manufacturers and airlines like Delta, are predicting a need for thou-
sands of aircraft mechanics each year over the next several years as more and more 
airplanes are produced. So the career as an aircraft mechanic is still up-and-com-
ing. 

Previously a person who was responsible for aircraft technical support was called 
aircraft mechanic. Now the term used in the U.S. is usually aircraft maintenance 
technicians (AMT).

A Great STEM Career Here In Georgia

AMT



PVC
Polyvinyl Chloride -

This common plastic piping product 
can be found at most any hardware 
store in a wide variety of shapes and 
sizes. For the purposes of hands-on 
projects, think of it as the plumbing 
Legos or as an Erector Set of old.

Classrooms and summer camps are 
constantly in search of affordable 
resources for “renewable” use and flex-
ibility. For me, PVC fits that need in 
most creative ways.

When STEM Magazine began develop-
ment of the Mars Lander Experience, 
the first challenge was to design and 
build a replica 1/8 scale of the Curios-
ity Rover for use in the project. As we 
pursued the logical 3D printer path, 
the enormous cost of such a project 
quickly brought that consideration to a 
halt.



The quote we received to 3D print just 
the 6 wheels was over $1,200. We had a 
budget of $250 for the entire rover.

One day as I walked the isles of Home 
Depot, I happened to glance over in 
the plumbing section and noticed the 
shower drains with their associated 
pieces. At that point my imagination 
kicked in and I saw potential rover 
wheels. As I mentally and physically 
designed wheels from those plumb-
ing parts, I considered the potential 
of other rover components within the 
plumbing department, and then lum-
ber, followed by paints, adhesives and 
electrical parts.

Suddenly I had at my disposal, vast 
resources of materials limited only by 
imagination and time.

As with most creative projects, sleep-
less nights followed and the design 
began to take shape in the mind, fol-
lowed the next day by yet another trip 
to Home Depot to roam the isles seek-
ing inspiration and solutions (the engi-
neering method of problem solving).

After continued review of Curiosity 
Rover photos, each section of the design
took into consideration what parts 
and departments of the hardware store 
could be of use.

Since the wheels seemed the most 
complicated, that was the starting 
point. The plumbing drains for the 
shower, laid on their side, set the scale 
for the rover construction. Being PCV 
allowed for the extension from an axle



to the drive train and suspension 
system.

It was never our intention to have a 
working or moving rover, but rather a 
reasonable scale size facsimile to use as 
a prop for the Mars Lander program.

Various PVC parts were used to con-
tinue with the suspension design and 
wheel alignment. The PVC wheels were 
covered in light screen material from 
the yard and landscaping department 
for the look of traction. Earlier rov-
er’s did use a screen material in their 
wheel design. If I were to build it again, 
I would of course add more detail, but 
for the purposes of this program, close 
counted as a close-up view was not 
expected.

Wheel spokes were small pieces of alu-
minum cut to length, bent into shape 
and glued into place using epoxy from 
the adhesive isle of the paint depart-
ment.

The remainder of the unique axle-like 
design used an assortment of PVC 
plumbing pieces. As this portion of the 
design and construction continued, 
very few parts were permanently glued 
since the design was still taking shape. 
Painting also remained, and some sep-
arate parts were more easily painted 
before final construction...much like a 
model plane or ship.

Beyond the wheels, the main structure 
or body of the rover itself was 3 pieces 
of shelving from the lumber depart-
ment, glued together and clamped. 
After adhesion a few days later, it was 
cut to scale to match wheel size. This 
was very heavy and needed to be lighter
for handling.

How would you make the body lighter?

This is another engineering method 
problem solving task.

Our solution to the weight issue was to 
drill dozens of holes in the underbelly 
of the rover using a hole saw drill bit.
It would not be seen, could easily be 
covered and reduced the weight of the 
wood portion by about 80%.

Hole saw drill bit





Colored wrapping 
foil

Residential electrical    
junction boxes

Wood pieces / 
painted and glued

Though this build was much more 
complicated and extensive than shown, 
it was certainly challenging mentally
and drew in huge part on problem 
solving skills and imagination. Think-
ing outside the box saved a tremendous 
amount of money while providing a 
very acceptable scale model for our 
program.

As seen in the video of the Mars Lander
Experience, it is a believable replica 
during the decent phase of the lander.
There is much more to the program 
than the rover construction, but the 
Curiosity model was a necessary part 
of the visual components.

In conclusion, I want to point out the 
possibilities available to any school 
activity or camp on a limited budget, 
that with imagination, problem solving, 
math, systematic accumulation of 

Total rover cost:  $235

A hundred plus hours of imagination, 
creativity and construction: 

Priceless

99% of this rover was created using 
plumbing, electrical, lumber and paint 

supplies from Home Depot.

What can you build for your next 
STEM project?

knowledge (def. of science), determi-
nation and your local hardware store, 
there is little that cannot be accom-
plished to inspire your target demo-
graphic. FYI....I also salvaged parts 
from a remote control truck controller 
to activate several lights installed on the 
rover. You can get taken away with a 
project like this while remaining frugal 
with your budget.

Curiosity Rover



Home air filter 
(cut and shaped)

PVC plumbing pieces

Electrical plate cover

Electrical tape

Electrical wire

PVC drain pieces

PVC plumbing pieces



Clarice Phelps: 
Dedicated service to science and community

More than 70 years ago, United 
States Navy Captain Hyman Rickover 
learned the ins and outs of nuclear 
science and reactor technology at the 
Clinton Training School at what would 
eventually become the Department of 
Energy’s Oak Ridge National Labora-
tory. Rickover applied his knowledge 
towards the creation of the US Navy’s 
nuclear-powered ships and subma-
rines, earning him the moniker of 
“father of the nuclear navy.”

Decades later, ORNL researchers like 
Clarice Phelps carry on the Navy Nuke 
legacy and use their nuclear expertise 
to solve some of the grand challenges 
of science.

After graduating from Tennessee State 
University with a degree in chemistry, 
Phelps joined the Navy Nuclear Power 
Program, partly out of fascination and 
partly to dispel some of the fear others 
had towards the field.

“What drew me to nuclear science was 
the mystery of it,” she said. “No one I 
knew was in that field, so I wanted to O
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know more about it and thought it was 
something really interesting to take 
on.”

The Navy taught her about nuclear 
power, reactor theory and thermo-
dynamics, but it also instilled funda-
mental lessons that she still uses in her 
work at ORNL.

 “You build a very good work ethic, 
making sure that whatever you do is 
done right the first time,” Phelps said. 
“That means putting a lot of fore-
thought into what you do before you 
even go into it. It helps to have a ‘Type 
A’ personality in this type of work.”
This conscientiousness and meticu-
lous nature are necessary for the type 
of sensitive work Phelps performs as 
project manager of ORNL’s nickel-63 
and selenium-75 industrial use isotope 
programs. She is also a researcher in 
the Medical, Industrial and Research 
Isotopes Group (MIRIG), where she 
works on the separation and analysis of 
elements such as europium, samarium, 
actinium and lanthanum.

Phelps also has experience with sever-
al large, notable research projects. She 
has collaborated with researchers at 
Argonne National Laboratory’s Cali-
fornium Rare Isotope Breeder Upgrade 
(CARIBU) to electroplate platinum 
and stainless-steel plates with californi-
um-252 to analyze nuclear fission frag-
ments. 

She has also contributed work on plu-
tonium and neptunium for NASA’s 
plutonium-238 project. Additionally, 
she was also on the team tasked with 
purifying the berkelium-249 used to 
confirm the discovery of element 117, 
tennessine.

In every project, Phelps said, collabora-
tion was key to the scientific process.
“Collaboration allows you to have a 
more robust and more diverse con-
clusion to your results,” she said. “It 
is vitally important because you can’t 
think of everything yourself on these 
multi-dimensional projects. The part 
we played in the confirmation of ele-
ment 117 was definitely a collaborative 
team effort.”

Phelps said her attitude on teamwork 
and the willingness to commit her 
skills towards the bigger picture is an-
other lesson carried over from her time 
in the Navy.



“You gain the sense that what you’re 
doing is for the betterment of every-
one,” she said. “It’s not just about you 
and your niche field of research, it’s 
about what your research is doing to 
impact everyone else.”

One way to expand your impact and 
broaden your niche, Phelps said, is to 
engage with your community, both 
socially and professionally. As a mem-
ber of the American Chemical Society, 
Phelps recognizes the benefits gained 
from reaching out to the greater scien-
tific society.

Professional societies not only provide 
a way for researchers to stay updated 
on the latest advances in their field and 
look for new ideas and collaborations, 
but also provide an outlet for individu-
al researchers to make their voice heard 
and to positively contribute to global 
research efforts.

Phelps is also involved in a number of 
STEM outreach programs dedicated 
to mentoring and encouraging local 
students to pursue scientific careers. 
Phelps said her own love of science was 
sparked early by a microscope set and 
encyclopedia-based science kit given to 
her by her mother and kindled by her 
middle and high school science teachers.

“I think it is important to be involved in professional 
organizations because iron sharpens iron” 

They made science fun and engaging, 
she said, and their emphasis on exper-
imentation helped translate scientific 
principles from words on a page into 
reality.

Today, Phelps tries to pass on the 
same lessons through her work with 
the graduate chapter of Alpha Kappa 
Alpha sorority’s ASCEND program, 
which teaches concepts like robotics, 
drones, circuitry and coding to Knox-
ville high school students.

“Going out to the schools and doing 
STEM outreach is something I really 
love to do because you can just see the 
light come on in the students’ faces,” 
she said. “You can see the questions 
forming and the beginning of the sci-
entific process.”

Quality STEM outreach needs to be 
more than just talking to the students, 
Phelps said. It requires a dialogue and 
the chance for students to get hands-on 
experience so they can be self-driven 
and make their own discoveries, much 
like Phelps did with her microscope 
set.

“You can either help explain it to them, 



or you can help them find the answer 
on their own,” she said. “I think helping 
students and other kids independently 
think for themselves is key to creating 
those new scientists and engineers.”

Phelps also works with the ORNL 
Nuclear Science and Engineering Di-
rectorate’s Educational Outreach Pro-
gram, National Nuclear Science Week 
activities and the ORNL Traveling Sci-
ence Fair trailers. By diversifying her 
engagement outlets, Phelps is able to 
reach students of all ages and bring the 
world of science and technology clos-
er to reality for those who may have 
found it mystifying or intimidating.

“You have to reach out to the commu-
nity, because that’s where you future 
scientists and your new ideas are going 
to come from,” she said. “A lot of kids 
run from science, but by doing out-
reach and making it as fun for them as 
it was for me, it makes it more realistic 
as a possible future career choice.”

____________________

ORNL is managed by UT-Battelle for the 
Department of Energy’s Office of Science, 
the single largest supporter of basic re-
search in the physical sciences in the United 
States. DOE’s Office of Science is working 
to address some of the most pressing chal-
lenges of our time. For more information, 
please visit http://science.energy.gov/.
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