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The hidden life of a CO2
 cartridge

!SySTEM AlertAugust-September 2014 • Volume 3, No. 1

Tomorrow is almost here.

Have you ever held a CO2
 cartridge? If you’ve ever raced a CO2

 

dragster in school, fired a paintball gun, or produced carbonated water 

at home, then you probably have. These metal containers hold the 

chemical compound CO2
 – carbon dioxide. CO2

 has all kinds of uses, from 

extinguishing fires to keeping ice cream cold to cleaning machinery. Not 

to mention you breathe it out thousands of times every day. 

Carbon dioxide may be incredibly common, but it has unique properties 

that make it useful. And whenever you hold one of those little metal cartridges, 

the object in your hands has an interesting hidden life you can’t see. But to 

understand it, you have to know a simple fact about temperature and pressure.

Whenever the temperature of something goes up, its pressure also goes up. 

This is what makes a hot-air balloon inflate. The heat increases the air pressure in 

the balloon, which pushes out the balloon walls. The opposite is also true. When 

the pressure of something goes up, the temperature also goes up. Likewise, 

decreasing the temperature decreases the pressure and vice versa.

Now, you might imagine that inside of a CO2
 cartridge there is just 

a bunch of gas waiting to be blown out. But that isn’t exactly right. Just 

like water, CO2
 has three phases – solid, liquid, and gas that depend upon 

temperature and pressure. But it also behaves differently than water. As 

long as the temperature is below 87.9°F and the CO2
 is kept in a small 

container, it will be a mixture of liquid and gas.

The cooler it is, the more liquid there will be, and the warmer it is, the 

more gas. But until you hit 87.9°, there will be some of both. Above 87.9°, 

all of the CO2
 becomes gas.

Still following along? This is where it gets interesting. Imagine a cartridge 

with a mixture of liquid and gas inside. If you let out small amounts of CO2
 in 

short bursts (as with a paintball gun), you’d expect the pressure to drop each 

time, right? After all, there is less CO2
, so there should be less pressure the next 

time you let out a burst. But that isn’t quite what happens.

When you open the cartridge, the gas shoots out, leaving liquid behind. 

The balance between gas and liquid has changed; now there is more liquid 

than gas. The pressure drops, but only for a short time. Remember that 

pressure and temperature are directly proportional. So when the pressure 

drops, the temperature also drops. Cartridges can get ice cold after use. 

But that cold can’t last. Immediately the heat in the air around the 

cartridge starts warming it. And when it does, the warmth causes some 

of the liquid CO2
 to boil back into a gas. And the original balance between 

liquid and gas is maintained. Given just a bit of time, the pressure will go 

right back to what it was, even though there is less CO2
. 

This might be useful in paintball. This keeps the pressure high as long 

as you don’t shoot too fast. But what about in CO2
 dragsters, where all that 

counts is one good burst? What do you think happens?

 Note: With all this talk of CO2
 cartridges and temperature, it is 

important to say this: never intentionally heat a CO2
 cartridge. Past 87.9°, 

the gas pressure climbs with the temperature and the cartridge can 

actually explode if it gets too hot. 

CHECK OUT: 

Pitsco CO2
 cartridges 

and dragster blanks
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If you want a thorough explanation of all of this, check out 

“The CO2
 cartridge . . . an Under-Appreciated Marvel of 

Technology” by George Fox Lang.
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We’re always moving forward. In a dynamic field such as education, it couldn’t be any 

other way for a company that wants to stay ahead of the curve. 

But when moving so quickly toward the future, it is good to look back at the past. The 

past reminds us of our fundamentals. I thought about this as I read the first installment of 

Patty Cooke’s five-part look at the past, present, and future of Pitsco (page 4). In this story, 

you will read about the first notion in the mind of Pitsco CEO Harvey Dean that there might 

be a better way to approach education.

If you want to dig even deeper into the roots of Pitsco, consider reading Changing 

Education, Dean’s full account of Pitsco’s origins and values, published 17 years ago. Pitsco 

veteran Tim Cannell recently read the book on a plane trip and found it to be inspirational 

and renewing still.

This issue is full of stories that show how the same vision we’ve had for more than 40 

years is still alive today – as well as a few that show how it is being carried into the future.

• Pitsco has always been by teachers, for teachers. We recently assembled a Teacher 
Advisory Group (TAG) and invited them to our Pittsburg, Kansas, campus so we 
could listen to their priceless input. Are you interested in participating in this group 
in the future? (page 16)

• Metz Middle School in Virginia is providing a fresh take on a classic Pitsco approach 
(Modules lab), both in data collection and in implementation. (page 7)

• Pittsburg, Kansas, was the cradle of Pitsco Modules. And now it is a showcase 
for successful blended learning and the move toward Next Generation Science 
Standards. (page 10)

• Read how a Missions lab helped a Florida teacher reach her dream of “doing” 
science with her elementary students. (page 27)

• In Duncan, Oklahoma, a homegrown dragster competition is promoting skills 
relevant to local industry. (page 14)

• TETRIX® PRIME is coming to a classroom near you. Our newest robotics platform 
provides the durability you expect with an intuitive snap-together system. (page 13)

• TETRIX MAX, our classic metal robotics system, was the platform of choice for the 
winners of this year’s Robotics: Urban Search and Rescue national competition. (page 12)

Join us as we look at the past and present. We can’t wait to see you in the future! 

     Matt Frankenbery
 Vice President, Education & Executive Editor
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A
s the school year starts, I am reminded that the single 
biggest thing on my mind when I started teaching 
in the science classroom was laboratory safety. The 
responsibility that is placed on teachers in classrooms 
where hands-on learning occurs is not to be taken 

lightly. I knew this when I started teaching, and I reminded myself at 

the beginning of each school year by evaluating everything I had put 

in place and looking for ways to improve the safety for my students. In 

a Modules lab, you have the advantage of the safety guidelines of the 

hands-on activity being built into the curriculum so the students are 

reminded of it as they need the information. But beyond that, there are 

a few practices that you can adhere to that will help ensure the safety of 

everyone in your classroom.

1.  Make sure you address the needs of all learners: remedial, 

physically limited, ESL, and gifted and talented.

2.  Make sure your classroom management strategy is effective  

in the laboratory.

3.  Use reasonable judgment when performing laboratory investigations.

4.  If equipment or the environment changes, be ready and willing 

to make modifications to ensure the safety of the classroom and 

individual students when necessary.

5.  Identify and document all safety-related issues and report them  

to your administrators.

6.  Implement written safety standards and policies in your classroom 

and share those with your administrators.

These practices seem simple enough, but many times instructors 

overlook these when planning for the day, semester, or school year. 

These are all proactive steps that you can take rather than reactive steps 

to an incident that occurs. There is a lot to be said for the old saying, 

“An ounce of prevention is worth a pound of cure.” It is much easier to 

sit across from a parent and explain why you disciplined a student for  

a safety violation in the lab than it would be to explain to that parent  

how that student was injured due to inadequate safety preparations in 

the laboratory.

I’m sure that these are the types of things that you have considered 

before, but it is never a bad idea to review these practices regularly 

and reflect on how you have been implementing them. Many times, 

lapses in safety occur because we become complacent and comfortable 

because nothing has happened in the past. But we should want to 

ensure that nothing happens in the future.

If you need some more information about classroom safety and 

specific ideas for some of the written policies, here is a list of resources 

that you may find helpful.

Council of State Science Supervisors: Science Education Safety page

• www.csss-science.org/safety.shtml

• www.csss-science.org/downloads/scisafe.pdf 

Fermilab: Teacher Resource Center – Science Safety Issues page 

• http://ed.fnal.gov/trc_new/safety_info.shtml

National Science Teachers Association: Safety in the Science 

Classroom page 

• www.nsta.org/safety/

Centers for Disease Control: School Chemistry Laboratory Safety Guide 

• www.cdc.gov/niosh/docs/2007-107/pdfs/2007-107.pdf 

Have a safe school year

David Meador
Curriculum Specialist | dmeador@pitsco.com

Dave the Science G uy
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Editor’s Note: Following is the first installment in a five-part series 

looking at the past, present, and future of Pitsco Education. This article 

chronicles the educational experiences of Pitsco Education CEO and 

Founder Dr. Harvey Dean and how his thoughts on education were 

shaped. For 44 years, the vision behind Pitsco has resonated with 

classroom teachers everywhere, including Pitsco’s Tim Cannell, a former 

teacher who has helped create many of the Pitsco programs. Be sure to 

read Tim’s personal take on Dr. Dean’s book, Changing Education: A 

Success Story, on page 5.

Ever since Horace Mann established a uniform system of education 

in Massachusetts in the 19th century, multiple pedagogical theories have 

been put forth in a constant effort to find the best way to educate students.

However, as with many things, the education system has been slow 

to accept change. And so it was that, despite extensive writings on the 

benefits of experiential learning by the likes of Jean-Jacques Rousseau 

as early as the 1700s and Paulo Freire and John Dewey as recently as the 

20th century, American public schools in the late 1950s and early 1960s 

still used the “banking method of education” in which teachers lectured 

and students passively received the information delivered to them. 

Into this educational environment stepped a young Harvey Dean. 

“When I think about what it was like to be in seventh grade,” recalled 

Dean, “I remember the following picture.

“We sat in the classroom at our desks that were arranged in rows. 

The teacher stood up front, and we did not speak unless we were called 

upon. Our job was to listen. . . . Part of the time, the teacher gave us 

the facts that we were supposed to learn. Part of the time, we worked 

independently reading textbooks, completing worksheets, studying 

spelling lists, or doing math problems – without one another’s help. 

Helping was called cheating or copying. . . . The very nature of the 

teacher/student relationship was adversarial” (Changing Education, 4-5).

Students also seemed to excel at certain subjects and struggle with 

others, causing many to label themselves: “good at math” or “bad at history.” 

“Either we remember being good at something . . . or we remember 

feeling lost,” says Dean. “Whatever the memory . . . we spend the rest of 

our lives after seventh or eighth grade either knowing how to succeed or 

remembering too well how it feels to fail” (Changing Education, 5).

For Dean, as for many students from that era, those feelings were 

reflected in their high school years. After being expelled in high school 

for participating in a prank, he recalled “standing on the steps in front 

of the school, boiling with anger . . . and realizing I wasn’t going to 

graduate from high school” (Changing Education, 183).

What went wrong for Dean went wrong for countless other 

students as well, students who became restless sitting for hours 

simply absorbing facts or who learned better through collaboration 

or hands-on experiences. Even today, many schools are not set up to 

From frustration to inspiration: 
The educational struggles of a boy

Curriculum History
By Patty Cooke, Communications Assistant • pcooke@pitsco.com

“It is the fundamental truth in 
revolutionary education. It is the 
common ground I share with every 
parent, caring teacher, and visionary 
school administrator . . . . This is 
about the kids.” 

– Harvey Dean, Changing Education

Harvey credits shop teacher Jim Coffey, left, for believing in him, setting 
him on the right path, and inspiring him to become a teacher.
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I 
am starting my 17th year as a full-time Pitsco employee, and 
before that, I performed contract work for the company while 
still teaching. During this time, I was fortunate to have been 
on the ground level when Synergistic Systems was formed. It 
was really a great time in my professional life, as the people 

I worked with were all committed to the vision and cause of helping 

teachers and students succeed. 

Harvey Dean, the owner and CEO of Pitsco, Inc., wrote a book in 

1997 titled Changing Education: A Success Story. (A moment of personal 

transparency, I am not a reader of books, and until recently, I had 

never read Harvey’s book.) What prompted me to read it now? Well, 

my supervisor, Matt Frankenbery, asked me to read it as a resource for 

another project I had. So, I took the book with me on a business trip 

and read it while on the plane. I have to admit that it truly resonated 

with me, and I thought some of it would be worthwhile sharing with 

you. I hope the following excerpts will provide insight into why we do 

what we do at Pitsco.

The cause is success for all students and nothing 

less. Students are the real “everything.” This is the bond anyone who 

cares about education can share with teachers.

When I talk about success for all students, I mean “success” and 

“all students” in the broadest possible way. I’m referring to the “lost 

cause” and the super-achiever, the disadvantaged student, and 

the student who has every possible traditional advantage. I mean 

success not only in the narrow sense of the word – good grades, 

good attitude, and good behavior – but success in and for life.

I started at Pitsco as a curriculum writer and recall attending a 

meeting to discuss new curriculum titles. Harvey was in attendance and 

stated, “I never want this team of curriculum writers to be concerned 

about sales; our sales force can worry about that. You guys need to 

remain focused on developing curriculum that will help the teachers 

and students experience success.” That spoke volumes to me, especially 

given my background as a teacher. Just knowing that the owner placed 

that much emphasis on education success affirmed I had made the 

right decision to join Pitsco full-time. 

We are not vendors. We are in the business of delivering 

education. The things we do and the decisions we make are always 

in support of and in service to education and students.

accommodate nontraditional learners. 

“Students learn that sitting still, keeping 

quiet, and giving the right answer are 

valued and rewarded while moving 

around, talking to one’s neighbors, and 

thinking independently, which might 

produce wrong answers, are not,” 

explains Dean (Changing Education, 

5). Students who cannot connect in 

a lecture-based classroom often feel 

devalued and become disengaged. 

Luckily for Dean, shop teacher Jim 

Coffey intervened. Dean was allowed back 

in school, supervised for six weeks by 

Coffey. “I sat in shop class all day . . . and 

drew maps of the district bus routes,” says 

Dean (Changing Education, 183). “I began 

to notice the way Jim Coffey taught, 

always by example and by treating his 
students with respect but with a firm 
demand that they take responsibility.”

These school experiences – both 
good and bad – had a profound effect 
on Dean. And although he might 
not have realized it at the time, they 
marked the beginning of a new 
educational movement, albeit one 
still several years in the making.

Part Two: The second 

installment of this five-part series, 

coming in our October-November 

issue, will discuss how those seeds 

planted when Harvey Dean was 

a student began to take root, 

leading to the vision and drive 

behind Pitsco Education. 

Changing Education: 

Tim Cannell
Educational Relationships Manager 
tcannell@pitsco.com

a success story
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It’s true that Pitsco is a company, and like any other company, we 
need to make a profit in order to survive. Sometimes, it’s not easy to 
keep a healthy balance between making a profit and remaining on 
course with the cause Harvey has set for us. But what helps to keep us 
on track is the fact that the majority of Pitsco employees understand 
the struggles students and teachers face, as we personally experienced 
those same issues. We have a vested interest in seeing teachers and 
students succeed, both personally and in a business sense. 

Very simply, what teachers need in today’s classrooms is 

a system of organization and support, a framework by which 

information is delivered successfully and student activity is 

motivated and managed.

It’s easy for me to be a believer in the modular approach to 
education, not only because I saw the results firsthand as a teacher, 
but also because I see the positive impacts our approach still has today 
as I visit classrooms across the country. We understand education is 
changing, and as a result, we are constantly improving our curriculum 

solutions. Because we are a cause-oriented company, we strive to listen 

to our customers and value the feedback they provide. This is always 

considered when discussing future development projects.

My motivation was like a teacher’s. My understanding was like 

a teacher’s. My drive was and is fueled by a deep conviction that 

when I do what my heart says to do, a higher purpose is served – 

the purpose for which I was created, however small the contribution 

or result may be. This is what I feel makes Pitsco different from 

other companies.

Pitsco is an American small business success story. Harvey and two 

other teachers each threw in $50 to start the business, and through hard 

work, perseverance, and dedicated employees, Pitsco has grown to what 

it is today. If you have never visited our home offices in Pittsburg, Kansas, 

I encourage you to do so when you have the opportunity. Also, if you 

would like a copy of Changing Education: A Success Story, send me  

an email request and I’ll see to it that we ship you a copy. 
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By Cody White, Communications Assistant • cwhite@pitsco.com

I
t’s no secret that schools are increasingly data driven. Grant 
money is hard fought, and schools want to know they’re 
getting a bang for their buck. After the project passed into her 
hands, science specialist Carol Murphy was understandably 
eager to gauge the performance of the new 8th-grade Pitsco 

Modules lab at Metz Middle School in Manassas, Virginia. And under her 

guidance, Metz took the quest for data a little further than most. 

Instead of waiting for standardized test scores with fingers 

crossed, the school devised a survey of student improvement that took 

advantage of a handy feature that already exists in all Modules: before 

experiencing the Module content, each student takes a pretest called 

the Module Guide, which is designed to assess the amount of topic 

knowledge they start with. 

Compare a student’s Module Guide score to their Post Test score, 

and you’ll get a decent impression of the amount that student has 

learned. However, when you look at the level of improvement across all 

students who completed the entire Module – as Metz Middle School 
did – trends and a good sense of the overall effectiveness of the 
curriculum solution emerge.

The study looked at two groups of students, Cohorts 1 and 2. 
Cohort 1 saw an average of a 24.88 percent increase in scores between 
the Module Guide and the Post Test, and Cohort 2 saw a whopping 
average rise of 31.7 percent. When Murphy saw these numbers, she was 
quite enthused. 

“We were really interested in the results,” she says. “The first 
semester we were surprised the increase was as great as it was.”

FRAMING THE NUMBERS
A little context is helpful here. Metz Middle School was very deliberate 

about the seven Modules it chose. These titles exquisitely aligned with both 
physical science units they were teaching and the Virginia Physical Science 
Standards of Learning (SOLs). In fact, the alignment between the Module 
content and the SOLs is about 97 percent. 

Seven Modules, two stories
Virginia students realize a 31 percent gain in standards-relevant content knowledge

This Pitsco Module set at Metz Middle School 
aligns with both physical science units at 
the school and the Virginia Physical Science 
Standards of Learning.
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“The alignment to our curriculum is huge,” says Murphy. So 

she and others reasoned that if students do well in Modules, 

this will necessarily mean improvement in the knowledge areas 

tested by the state.

It is also meaningful to know that Metz took a unique 

approach to Modules implementation. Rather than employing 

the Modules lab as a single dedicated course, access to the lab 

was shared among several teachers and their classes – namely, 

three physical science classes and a special education class. 

Because the Modules are being used to complement content 

in these classes and because of the nature of the rotations, 

students are being exposed to new info at different times. 

For some students, a given Module may be a refresher for 

content they’ve already learned. And for others, the Module is a 

foretaste of what they will learn in class. But for these students 

receiving a second dose of the topic, gains between the Module 

Guide and Post Test are building on top of content knowledge 

they’ve already acquired. This means that big gains – and 31 

percent is a big gain – are especially impressive and that the 

Modules are a true enhancement to classroom learning. 

BEYOND DATA
The numbers are great, but they tell only one story about 

the Modules.

“What I see is the anecdotal side,” explains Lisa McKinney, a 

STEM teacher and the Module lab’s facilitator. “It is amazing to 

see kids that are never on time to class coming on time to class 

and kids who take five minutes to get settled down in a regular 

classroom going right to their Module and getting started. You 

can’t track that.”

Though last year was her first experience with Modules, 

McKinney is a veteran of the classroom. She has taught 16 

years, mostly in physical science. So when she expresses 

excitement for something, it is because she has the perspective 

to know what works. 

For McKinney, one of the greatest strengths of the Modules 

is the powerful interactions they enable between teacher and 

students. “In a regular classroom you do not get one-on-one 

guaranteed time with every kid. . . . But in a Pitsco lab, it is nice 

because you get on-on-one time with every kid at least once 

every other day.”

McKinney’s enthusiasm particularly swells when speaking 

about the response of the special education students to the 

Modules. “There were only five kids in the class, and – I’m not 

exaggerating – they ran to class.” Murphy has noticed the same 

thing. “They were excited about being there. They were interested 

in what they were doing. And they were engaged.”

Both hard numbers and human observation are necessary 

to tell the tale at Metz Middle School. It is said there are two 

sides to every story. In this case, they are both upsides.  
An important part of the teaching process at Metz Middle School is to post an 
essential question at each Module workstation.

Data 
Students

Non-data 
Students

Total Number 
of Students

Percentage 
Increase

CLASS 1 22 2 24 27.9%

CLASS 2 19 1 20 22.3%

CLASS 3 9 8 17 11.4%

CLASS 4 23 5 28 28.8%

CLASS 5 19 7 26 59.6%

CLASS 6 9 10 19 58.7%

TOTAL 101 33 134 31.7%

Only students who received the full unit experience are included in  
Percentage Increase column in the table.

COHORT ONE

Data 
Students

Non-data 
Students

Total Number 
of Students

Percentage 
Increase

CLASS 1 16 2 18 26.69%

CLASS 2 13 4 17 18.42%

CLASS 3 25 3 28 32.54%

CLASS 4 27 1 28 33.79%

CLASS 5 26 1 27 18.09%

CLASS 6 20 0 20 23.33%

CLASS 7 5 0 5 19.23%

CLASS 8 20 1 21 23.19%

CLASS 9 11 0 11 28.63%

CLASS 10 5 0 5 19.23%

CLASS 11 13 0 13 32.19%

CLASS 12 28 0 28 22.31%

CLASS 13 26 2 28 12.54%

CLASS 14 20 1 21 34.62%

TOTAL 255 15 270 24.88%

Only students who received the full unit experience are included in 
Percentage Increase column in the table.

COHORT TWO
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INTRODUCTION: Carol Murphy has been in education for 22 years, 

working 14 years as a middle school science teacher in West Palm Beach, 

Florida, before working for four years in Reno, Nevada, as a teacher and 

school improvement regional trainer. She has worked in Manassas (Virginia) 

City Public Schools for the past four years and is in her second year as the 

district’s science content specialist. Metz Middle School in Manassas is in its 

second year with a Pitsco science Module lab.

NETWORK: How did your district discover Pitsco’s science curriculum?
MURPHY: Janet Graham held the science specialist position before I 

did. She kind of found the Pitsco Modules, but we hatched this idea: 

what if we could marry some of our electives to the content so kids get 

that application piece? 

NETWORK: How are the science Modules integrated with 
traditional science class?
MURPHY: We broke our curriculum down to units of study. What Janet 

did for eighth-grade physical science is she actually picked the Modules 

that went with each of the units we had. It was a fairly simple connection 

that was made. As kids have their physical science class and they have a 

unit on forces and motion, they’d have a Module on forces and motion.

NETWORK: Students showed during their first year a significant 
improvement between pre- and post-test performance in the 
Modules. (See related story on page 7.)
MURPHY: The data that we’re getting is worth a look because when 

the kids are doing it, they are improving pretest to posttest. That means 

something. We’ve seen it for two semesters now. 

NETWORK: How have special education students fared in the lab?
MURPHY: Those are the ones we were really interested in because those are 

the ones where if you would see real growth, you’d see it in them. Our special 

ed teacher, James Graham, has self-contained kids. When he brings those kids 

down, he says they love it. They’ll come in and do what they need to do. 

NETWORK: What would you do to improve Module delivery 
during the coming year?
MURPHY: I would love to tool the lab so all the kids are getting the 

activity in the Modules when they’re receiving it in class. I think that 

would be the best way to do that. At this point we’re not sure of the 

effect, but I think that would be the best way to do that.

NETWORK: Other than the test results, what indicates to you 
that students are getting something out of the Module lab? 
MURPHY:  The thing that screams at me when I go in there – it 

doesn’t matter the time of day or what the population of kids is – is 

the transition. I’ll walk in, and the kids are all working. I can talk with 

the kids, and they’re doing what they need to be doing. It’s seamless. 

They know what they need to be doing. It’s really remarkable. Those are 

things we don’t measure with paper and pencil, but it’s so valuable. 

NETWORK: Has it been difficult for teachers to transition to  
this new way of teaching? 
MURPHY: The feedback that I got from the teachers was very positive. 

They were excited about it because their kids were excited about it. They 

felt like they were actually able to do some different things. They’re so 

committed to it and excited about it. 

NETWORK: How do you implement STEM in Manassas City 
Public Schools?
MURPHY: We don’t want to teach STEM in isolation. We truly want 

to embrace what STEM actually is – that integrated combination of 

subjects. I think we’re close, but we haven’t quite figured it all out. 

NETWORK: How important is it to get STEM benefits from a 
primarily science lab? 
MURPHY: That really is the crux of the entire idea – to increase the rigor in 

their academics every day. We don’t want to just tell the kids things. We want 

to give them an opportunity to apply what they’ve learned. Teachers need 

to give assignments that give the kids an opportunity to demonstrate what 

they know and understand at a deeper, higher level. That’s one of the things 

we like about the Pitsco Modules. They give the kids the opportunity to have 

authentic activities and have authentic assessments that go with that.

NETWORK: How important is it for students to get a full dose  
of the curriculum? 
MURPHY: We learned from the first semester. If they weren’t there, we didn’t 

have a mechanism for them to make it up. If you look at the second semester, 

we had kids who missed part of Module – ‘Oh, you need to come back and 

do that.’  We learned from what happened in the first semester. Second 

semester data shows that more kids were going through the full dose. If the 

kids are in it and doing all the work, they’re going to learn something.

NETWORK: What are some of the other intangible benefits of 
the Modules lab?
MURPHY: Students are trying things before they raise their hands. They’re 

getting in it and trying to figure it out. It doesn’t get measured in a paper-and-

pencil test, but it’s something that is real and beneficial, and it’s something 

that’s going to help them in their life. It’s something that is real. 

‘I’ll walk in, and the kids are all working.’
Engagement in science lab enables students to get maximum benefit

Carol Murphy • K-12 Science Content Specialist • Manassas (VA) City Public Schools
Administrators' Corner
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B
lended learning takes place every school day in Room 
103 of Pittsburg (Kansas) Community Middle School. 
There’s the expected complementary mix of traditional 
whole-class learning and two-person, hands-on 
Module exploration. Then there’s the science and 

technology sides of the spacious 24-Module classroom. And, finally, 

there is the mixing of two teachers’ approaches and personalities in the 

team-teaching setup.

Whichever of these three blends is observed, there’s one constant 

among them: science is the primary subject of emphasis because of 

the move toward the Next Generation Science Standards. And that’s 

understandable to everyone, including the technology teacher who 

recognizes the growing importance of science at PCMS.

“The lab is science heavy,” said Greg Lopez, a 16-year veteran of 

facilitating technology Modules from Pitsco. “It’s good because I always 

felt we needed more. We needed to do more direct teaching of some of 

the science standards. This lab fulfills that. I enjoy some of the scientific 

components we’re doing. I love doing graphs and charts, which is heavy 

on the science side.”

SCIENCE-TECHNOLOGY BLEND
Though the lab is titled “Science-Technology” and each side of 

the classroom has 12 Modules (two each of six different Modules), 

only three of the tech titles – Flight Technology, Engineering Towers, 

and Practical Skills – are tech heavy. Astronomy, Dynamic Earth, and 

Alternative Energy focus more on science than technology, even though 

they reside on the technology side of the room. On the other side, 

headed up by science teacher Jennifer Menghini, science is evident 

everywhere in Microbiology, Environmental Issues, Ecology, Cell Structure, 

Biotechnology, and Genetics.

Blended – from every vantage point
Combinations of subjects, methodologies, and teachers yield ultra-engaging lab

By Tom Farmer, Editor • tfarmer@pitsco.com
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Beyond the Modules is more science in the form of whole-class 
activities by Pitsco that emphasize the scientific method and key content 
that is drilled in high-stakes testing. With 48 students in the room, they 
work in small groups and share ideas and information as they discuss 
possible solutions.

“Being good at writing 
steps, being good at collecting 
data and analyzing it – they 
do that as partners at the 
table,” Menghini said. “They’re 
getting experience working 
with a larger group of 
people. They write their own 
hypothesis but then share with the group and find a consensus.”

The Pitsco science approach was adopted at PCMS because of the 
move to NGSS. “It seemed to strengthen the depth of the knowledge 
the kids were getting,” Menghini said.

TRIADS
The Pitsco whole-class science activities are delivered between 

triad rotations of Modules. A triad is a group of three Modules that have 
an overlap of content and concepts covered.

“For instance, we have Cell Structure, Genetics, and Biotechnology 
that are all in a triad,” Menghini said. “Students are getting similar 
information in the three legs of the triad. They’re talking about mitosis 
in Genetics. They’re talking about mitosis again in Cell Structure, and they 

talk about cell division in Biotechnology. They’re hearing those things 
multiple times.”

The depth of knowledge gained by having students immersed in 
related content in back-to-back-to-back Modules is evident in several 

ways, Menghini says, but 
particularly during performance 
assessments in the second and 
third Module rotations of the triad. 

TEAM TEACHING
During the past four years, 

Lopez and Menghini came to 
form a complementary teaching 
pair, not just because of their 

respective areas of expertise but also because of their teaching styles 
and demeanor, which give students some variety in the lab.

Menghini is quick to compliment Lopez: “He has a way of organizing 
things. He’s had a lot of experience (16 years with Modules). I always 
enjoy seeing what he’s done because the things he can get the kids to 
think of or the way he poses a question – we’re just different people.”

Lopez understates his knowledge of science and plays up his 
pleasure in teaching technology, but he’s obviously adopted some of 
Menghini’s science teaching skills. “I’ve learned a lot about science, and 
I feel comfortable. I can guide them through the process of what we 
do,” he says. “It’s neat to team teach. We collaborate with each other. If 
one of us is gone, the other can pick up the slack.” 

“The lab is science heavy,” . . . “It’s good because 
I always felt we needed more. We needed to 
do more direct teaching of some of the science 
standards. This lab fulfills that. . . .”

– Greg Lopez

The Pittsburg Community Middle School Module lab has 24 Modules and up to 48 students in each class period. The classroom is divided in two with 
science on one side and technology on the other side.
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Dream team takes title at national
Robotics: Urban Search & Rescue event

By Cody White, Communications Assistant • cwhite@pitsco.com

Maine students Ben Lowit and Kyle 
Ridley take the prize at SkillsUSA event

KANSAS CITY, MO – In Robotics: Urban Search & Rescue, student 

teams design and build robots that they then remotely control through 

a complex course to find hidden items. The course emulates disaster 

situations too dangerous for humans to enter, and the items uncovered 

and collected by the robots represent explosive ordnance.

Robotics: Urban Search & Rescue is a national competition and has 

been held at the SkillsUSA conference in Kansas City, Missouri, for the 

last three years. To qualify for nationals, students first win regional and 

state competitions. This year, numerous high school teams and one 

postsecondary team participated in the grand championship event.

Ben Lowit and Kyle Ridley from Lewiston Regional Technical Center in 

Lewiston, Maine, took first place. The two are something of a dream team, having 

done quite well in last year’s Robotics: Urban Search & Rescue competition.

“We got third last year,” said Ridley shortly after learning they had 

taken first. “But we’re greedy. We want more. So we really dug in and 

worked to improve from our design last year.”

ALWAYS IMPROVING
Their robot was built with the TETRIX® Building System. Though Lowit 

and Ridley have worked with another popular robotics platform, the two 

stated they prefer TETRIX because of its sturdiness. Even though TETRIX is 

metal rather than plastic, it still allows for lightweight and agile robots. 

And improved agility was one of the goals they set for themselves in 2014. 

In 2013 the two had used a design with three wheels on each side. Originally, 

they’d thought this design would be necessary to handle course terrain, but 

when they went to nationals last year, they gained a new perspective. From 
watching other teams, they could not help but notice that the robots with only 
two wheels on each side maneuvered more easily.  

This wasn’t the only thing they learned from careful observation. Lowit 
explains: “It was a very beneficial experience to watch that competition to 
see how other people did it. I don’t remember every person’s robot, but I’m 
pretty sure that is how we got pushed in the direction of letting the arm 
have the weight taken by an axle.”

Other innovations were just the result of plain old creative thinking, 
however. An inspired touch, they added their own modification to the robot’s 
gripper. “Instead of just having a flat surface of metal 
to hold the ordnance, we drilled new holes 
through here and put the screws in,” says 
Lowit, pointing at his robot. “We slightly 
sharpened them for better grip to get in 
the wood. They won’t cut you, but you 
have points everywhere so it’s not going 
to be a bare metal surface.”

Aesthetics were a consideration as well.
“I’m kind of a neat freak,” says Ridley, 

smiling. “It has to look good. You can ask Ben. 
On one end we couldn’t get it perfectly 
even, so I cut it and filed it right down 
to make it more even. The same thing 
too with the bars so we didn’t have 
a bunch of excess. File it, make it 
look better. We also cut and filed the 
piece holding the battery.” 

A wheelchair with what?!
The Robotics: Urban Search & Rescue robot 

that Ben Lowit and Kyle Ridley built for the 2013 
competition was the first-ever robotics project 
either of the students had taken on. But since then, 
they’ve done others, including taking first in this 
year’s competition and also another prominent 
robotics competition. But the two, along with two 
classmates, also took on a quite original project for 
fun. Their teacher brought to class a broken-down 
motorized wheelchair and wanted to see what the 
four students could do with it.

Ridley explains: “This old, ratty wheelchair, 
we just kind of tore it apart, got it all fixed up, 
made sure that everything worked, that the 
wheels still spun and the gears still worked, 
that the motor was still operational. From there 
we reattached the batteries. We slowly built it 
up into a working wheelchair. And then came 
the hard part, making it remote controlled – 
and putting an air cannon on it.”

That’s right. This was no normal wheelchair 
by the time they were finished with it. 

“Immediately we thought, ‘We’re not 

going to help people; we’re going to fire 

tennis balls,’” says Lowit.

Using TETRIX pieces and other components, 

the students fitted the wheelchair with a custom 

remote-control system and a custom cannon 

built from an air tank. Did it work?

“We were able to shoot it clear across  

the football field,” says Ridley. Touchdown  

for creativity. 
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TETRIX® PRIME delivers in classroom and competition

Pitsco Education’s latest innovation is poised to transform STEM robotics 
in the classroom as well as in national and international competitions. TETRIX® 
PRIME is a revolutionary new robotics building system designed to teach 
various STEM concepts without the construction complexities inherent 
in other building systems. PRIME is engineered to be simple and intuitive, 
enabling students to construct and modify robots easily and quickly.

Making the robust PRIME Building System unique is a patented 
“quick rivet” snap fastener for fast and secure assembly. In addition, 
parts can be connected with a specialized thumbscrew that provides 

additional strength and durability, making 
robots sturdy enough for even the most 

demanding competitions.

“Quality, durability, and ease of use were our primary focal points 
when creating TETRIX PRIME,” said Pitsco Education Research & 
Development Manager Paul Uttley. “Students want their robots to be as 
strong as possible, yet be relatively easy to assemble and modify on the 
fly. Our goal is to make all of this possible with TETRIX PRIME.”

The PRIME Starter Set includes a gamepad-style, four-channel wireless 
controller for easy operation of the motors and servos that bring robots 
to life. A builder’s guide enables students to begin construction on any 
of three hero models within minutes of opening the box. Additional 
part packs expand design possibilities, and compatibility with various 
programming platforms (National Instruments’ myRIO, LEGO® Education’s 
NXT and EV3, Arduino, and Raspberry Pi, among others) empowers students 
to engineer robots capable of performing whatever their minds imagine.

TETRIX PRIME Building System elements are designed to connect 
with existing TETRIX MAX components, providing an ideal continuum 
of classroom robot integration and learning. All TETRIX building 
system elements are compatible with kits and sets used in FIRST® Tech 
Challenge, SkillsUSA Robotics: Urban Search & Rescue, and World 
Robotics Olympiad Open and College categories of competitions.

Be among the first to experience TETRIX PRIME – initial delivery  
will occur in September 2014. Learn more about TETRIX® PRIME at  
www.tetrixrobotics.com. 

The PRIME mix for STEM and robotics

By Tom Farmer, Editor • tfarmer@pitsco.com

A MULTIFACETED PROJECT
Building a TETRIX robot for Robotics: Urban Search & Rescue is an 

exercise in many types of creativity, and facility in multiple domains is 

helpful. Perhaps one reason Lowit and Ridley have been so successful is 

that each has skills and interests that complement those of the other.

“I was always working with my hands,” says Ridley. His primary pleasure, 

it seems, comes from getting his hands on the pieces and bringing a project 

to life. This inclination is what led him to the Mechanical Manufacturing 

Engineering class at Lewiston Regional Technical Center (at a school he did 

not otherwise attend) where he learned of Robotics: Urban Search & Rescue. 

Lowit’s story is a little different. “I went to the school that is attached to 

that technical center. So it was more likely that I would be attending that 

class. But at the end of sophomore year they give you these packets, and I 

knew by that point that I wanted to do something with engineering.”

He wasn’t sure just what type of engineering suited him at first, but 

working on robotics projects helped him narrow it down to computer 

engineering. “I liked the circuits and programming and CNC cutting and 

using Autodesk to model things virtually.”

Lowit and Ridley are both headed off to university in the fall – and 

both plan to pursue engineering as a career. Building two robots for 

Robotics: Urban Search & Rescue was a tremendous learning experience, 

teaching the two as much about their own interests, aptitudes, and 

potential as about gearing and electronics. 

Ben Lowit and Kyle Ridley from Lewiston Regional Technical Center in 
Lewiston, Maine, captured first place this summer in the Robotics: Urban 
Search & Rescue national competition at SkillsUSA in Kansas City, MO.
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The race for relevance

By Patty Cooke, Communications Assistant • pcooke@pitsco.com

Duncan (Oklahoma) Area Youth Engineering 
Contest connects CO

2
 racing with local careers

T
here’s just something about watching a product you 
created fly down a 15-meter racetrack and across the 
finish line. For the past six years, students participating 
in the Duncan (Oklahoma) Area Youth Engineering 
Contest have experienced just such a thrill.

Using Pitsco’s Metric 500 CO
2
 cars, the contest, put on by the 

Duncan Area Economic Development Foundation (DAEDF), gives 

students a chance to design and create their own CO
2
 dragsters.  

The finished products and design drawings are judged, and  

then it’s off to the races!

Duncan’s first contest was held in 2008 as a way to 

get students interested in manufacturing and other 

STEM careers. “Lyle Roggow, DAEDF president at 

that time, started the contest after noticing 

the small number of young people in the 

manufacturing workforce,” said DAEDF Business & Industry Specialist 

Jeannie Bowden. “Duncan has a huge number of machine and welding/

fabrication shops that need the skills related to CO
2
 cars.”

Bowden, who has been running the contest since 2011, oversees 

contest rules; logistics; the car kits; promotion of the event, including 

solicitation of sponsors; and the recruitment of teachers, students,  

and volunteers.

Volunteers, says Bowden, are a very big piece of the puzzle. “We 

could not do the Duncan Area Youth Engineering Contest without 

volunteers,” she notes. And one of the many volunteers, Pitsco’s 

Steve Snider, has been helping from the beginning. “Steve has been 

instrumental in helping us with rules, organization, and implementation 

of the contest,” says Bowden. “He helps to guide us.”

And by all accounts, that guidance has gone a long way to help 

the contest grow. The first contest had 17 car entries. The 2014 contest 
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Engineering Contest  
announcer left legacy of dreams

Sam Parton, former dragster driver, was happy to share his love of 

all things dragster with students everywhere. In 2002, he formed Team 

Thunder, using his Top Fuel dragster to demonstrate STEM concepts to 

thousands of K-12 students every year. In 2007, his efforts brought him 

to Duncan, Oklahoma. “To make education relevant, DAEDF President 

Lyle Roggow asked Sam to bring a dragster to the Career Fair,” recalls 

Jeannie Bowden. “This led to the Engineering Contest. . . . Since Sam 

announced real drag races, it was an easy move to ask him to announce 

the CO
2
 car races.” And from 2008 to 2014, Sam did just that, putting the 

anticipation and the thrill of victory into every race. 

Sadly, his voice will be absent from the 2015 contest, as Sam passed 

away June 21, 2014. His legacy, however, will live on. In his book, The Road 

to Your Dreams: 1/4 Mile at a Time, Sam uses his own life story, including 

racing examples, to illustrate the journey toward fulfilling one’s dreams. 

Having lived his dreams, he gladly shared them with others. And although 

he will be missed, rest assured his example has inspired thousands of 

students – and adults – everywhere to follow their dreams. 

saw 310 cars speed down the track. Of those 310 student racers, 12 high school 
students and 11 middle school students took home top honors in five categories: 
People’s Choice, Fastest Car, Engineering, CO

2
 Race, and Overall Winners. 

Additionally, the top three seniors were awarded Cameron University Scholarships 
of $1,000, $800, and $600 for first, second, and third place, respectively.

The Duncan Area Youth Engineering Contest has been a big hit, thanks in large 
part to a strong desire to connect STEM learning with relevant careers and to involve 
the community. Future plans include finding a way to involve local manufacturing 
leaders in constructing and racing their own CO

2
 cars. “We are thankful for the 

growth of this contest,” says Bowden, “because it means more students are applying 
critical-thinking skills. . . . These students are our future workforce.” 

The 2014 engineering contest saw 310 cars speed down the track. Of those 310 
student racers, 12 high school students and 11 middle school students took 
home top honors in five categories: People’s Choice, Fastest Car, Engineering, 
CO

2
 Race, and Overall Winners.

Sam Parton
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Providing educational products and 

services to countless educators and students 
during the past 43 years, Pitsco Education 
has prided itself as an industry leader in 
classroom solutions in STEM education. Further 
strengthening its resolve, the company has 

formed a Teacher Advisory Group (TAG) to 
help carry out its mission “to lead educational 
change that positively affects learners.”

TAG is composed of industry-leading 
educators from all sectors of education. This 
elite group of volunteers provides feedback 
on classroom activities, products, and other 
ideas for Pitsco Education. Additionally, the TAG 

members’ feedback is taken into consideration 
for new products as well as improving the 
company’s current offerings. Many of the 
creations provided by TAG members will be 

displayed on Pitsco Education’s website, in 
marketing materials, and on social media.

The 2014 TAG members teach a variety 

of subjects and grade levels throughout the 
country. Coming from diverse backgrounds, 
this group’s opinions, feedback, and 
participation are priceless to Pitsco Education. 
This passionate group advocates hands-on 

learning with STEM-oriented products and 
activities in their classrooms. The 2014 TAG 
members are also involved in a variety of 

extracurricular activities and organizations that 
include after-school programs, community 
service, student competitions, and other 
industry-specific organizations. 

Pitsco Education held a TAG Summit for team 

members in July 2014! Visit www.pitsco.com/TAG 
to learn more about the 2014 TAG members.  

Interested in 
becoming a 
member of TAG?
If you are an expert in hands-on education 
and would like to be considered for this 
elite group of educators, please complete 
the application at www.pitsco.com/TAG. 
Team members for 2015 will be announced 
in December 2014.

2014 TAG Summit attendees included: (front 
row, from left) Sandra Melendez, Killeen, TX; 
Jewel R. Ausberry, Johns Creek, GA; Holly 
Neill, Aloha, OR; Kim Forbes, High Point, NC; 
Teresa Barton, Princeton, WV; and Carol 
Denham, Cherokee, KS. (back row, from left) 
Trudi Lawless, Orange Park, FL; Rena Mincks, 
Pullman, WA; Todd Rathier, Leominster, MA; 
Karn Gustafson, Albuquerque, NM; Sandra 
Martinie, Cherokee, KS; and Eileen Malick, 
Mechanicsville, VA.

TAG Team
Pitsco Education’s 2014 Teacher Advisory Group knows hands-on

By Ashlee Ricks, Marketing Events Coordinator • aricks@pitsco.com
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A teacher’s focus on the female 
perspective of doing physical science

The school year is a precious time for my students to learn and to grow 

as individuals. As we approach the end of the school year, I can’t help but 

reflect upon what has transpired in my classroom with respect to learning. 

I focus on the positive things that I can point to where I feel that I made a 

difference in the lives of the kids that I help to educate.

I have always been impressed by Maria’s tenacity to work out 

challenging problems or to reason out possible solutions. In my 

physical science classes, she is one of the few students who consistently 

exemplify an intrinsic intellectual curiosity to learn new things.

When I design new projects or consider new avenues into doing inquiry 

in the classroom, I will often measure how students like Maria will adapt their 

thinking to this process of doing science. I still labor over creating projects that 

provide challenges and needed outcomes that will produce successful inquiry 

experiences. It is the challenge, the focus, the feedback, and the desired 

outcomes that make for great projects. This year, Maria’s writings on the 

science that she completed in class have been expressive and detailed. Her 

experimental analysis is thorough and her emotional connection genuine.

During this school year, I have focused upon the female perspective 

of doing science in my physical science classes. Female students like Maria 

harbor unique characteristics that skilled and thoughtful pedagogy can 

help to bring forth and provide the support for great achievement in the 

science classroom. Enthusiasm and interest in science are quickly galvanized 

when opportunities to do projects present themselves. The intensity in their 

eyes, their smiles, and the intellectual curiosity expressed in discussions are 

all excellent indicators of a solid learning experience.

After two days of construction, Maria ignited the electric power 

stored in batteries that fuel her electric car and cause the wheels to 

spin with a high-frequency whine. She breaks into a wide grin that says, 

“Hey, look at this accomplishment!” Then, fresh from this mechanical 

achievement, she races the prototype model down the hallway making 

observations and inquiry – all the while flushed with success. 

Building these solar-powered cars is a challenging experience for students. 

The powerful success story expressed here is shown by Maria’s ability not only 

to relate concepts in physics to the car’s performance but also to now utilize 

her newfound personal attributes and abilities to do science. The sense of 

accomplishment and the feeling of autonomy that are created here are some 

of the most important aspects of this year-end project. It provides students like 

Maria with experiences that will help to positively shape the way they feel about 

themselves and where they see themselves going in life.

Doing science can be a very liberating act because it helps to define 

who you are; it provides opportunity to showcase your abilities, while 

using the personal attributes to reach for challenging and worthwhile 

goals. Science develops both personal resilience and a commitment to 

achievement. At the end of this school year, Maria and other students 

like her are ready to move on with a greater sense of the possibilities for 

themselves and of what they can hope to achieve. 

Maria
Greg Reiva
Teacher | Streamwood (Illinois) High School

Editor’s Note: Greg Reiva is a member of the 2014 Pitsco Education Teacher Advisory Group [TAG]. The following originally 

appeared on his blog at greducation.blogspot.com on May 21, 2014. The project that is referenced utilizes a solar 

electric car kit available from Pitsco. The student, Maria, was involved with testing of the prototype model 

using battery power and track space in the hallways.

TAG members spent 
two days in July on 
the Pitsco Education 
campus in Pittsburg, 
KS, reviewing and 
discussing some of the 
company’s hands-on 
STEM products.
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By Stephanie Manes, Research Assistant & Social Networking Junkie • smanes@pitsco.com  
& Patty Cooke, Communications Assistant • pcooke@pitsco.com

Keeping up with social 

The Social Network

networking is cray cray!

C
lassroom social networking tools can be great, 
giving you unprecedented access to parents and 
students (and them to you), helping you organize 
your classroom, providing you with tools for 
reaching learners at every stage, and allowing 

you to expand your students’ learning far beyond the classroom 

walls. Whatever you might need for your classroom, there’s 

probably an app, site, or tool for it.

But keeping up with all those tools can be tough. Social 

networking is a relatively new concept that changes fast. Just 

when you finally get the hang of a site, a new one crops up. If 

you’re not careful, you can end up juggling several accounts and 

never feeling like you’re truly keeping up with any of them. So how 

can you incorporate all this new technology without letting it run 

your classroom? The answer may be as simple as reevaluating your 

focus, simplifying, and combining.

FOCUS
If all the other teachers jumped off a bridge, would you? Just 

because other educators are on certain networks doesn’t mean 

you have to be on them. Consider your classroom focus and select 

what you need based on that, keeping only the tools that will 

best serve you, your students, and their parents. For example, if 

you are using one-way communication only, as in simply posting 

upcoming events or assignments, something as simple as Google 

Drive or Google Apps for Education might be all you need. There 

are also apps such as Remind that will allow you to send out 

information without receiving communication back. This allows 

educators to remain on a professional level. If you use a Facebook 

page for outgoing communication, set up a class page or account 

rather than using your personal account, and limit communication 

or followers to only those who need access. Best practices such as 

these will help keep your social media streamlined.

If you are wanting more back-and-forth between you, 

students, and parents, you have options for how simple or 

complex to make it. And much of that depends on how quickly 

you want the conversations to move forward. Do you have time to 

check a website or network every day or several times throughout 

the day to answer questions, or would you rather check and 

respond in your own time? 

You can, of course, use sites such as 

Facebook and Twitter for these purposes, 

but with so many people on these sites, you 

can quickly get bogged down in the feeds 

and lose precious time sorting through 

posts you don’t need. If your Facebook or 

Twitter page isn’t a class project in which 

all students participate, it might be better 

to use something like twiducate, which lets 

you “provide your students with a resource 

for important dates, useful links, and any other information you 

want to quickly share.” Twiducate is only for classrooms, so you 

won’t have to worry about all the unnecessary posts.
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SIMPLIFY
Most educators, though, use social networking as much more 

than a communication tool. Good teachers always want to use every 

opportunity they can to engage their students, to help them connect 

what they’re learning to relevant, useful purposes in the larger world. 

But using every opportunity doesn’t have to mean using every tool at 

your disposal. Your students can learn writing, social, and networking 

skills through a variety of blogging and website tools, so determine 

which ones work best for you and stick with those. Likewise, connecting 

with other classrooms and extending lessons through 

online videos and experiences can be great, but you 

don’t need three networks and five apps to do those 

things. Be ruthless when you clean your networking 

house – for each network you add for more value, 

consider which network you can drop that is no longer 

bringing you the value you would like.

COMBINE TASKS
Often, one app or network can give you most or all of what you 

want. Take the time to fully research your current networks to make 

sure you’re getting the most out of them and not duplicating time 

and efforts. Do you really need YouTube, Facebook, and Twitter, or 

can you use just one of  them to get what you need done? Better yet, 

switching to a classroom-geared app such as Blackboard mobile, which 

has a discussion board as well as grade, announcement, content, and 

blogging tools, could eliminate both the extra tools as well as the 

clutter so prevalent on the more mainstream sites.

KEEPING PERSPECTIVE
In the end, it all comes down to how you want to run your 

classroom. There will always be more apps, more social networks, more 

gadgets, and there will be an endless number of well-meaning articles, 

colleagues, and administrators who will tell you why you’re missing the 

boat if you don’t try these latest tools. But only you know what’s best 

for your class. So if it doesn’t fit, pitch it. Your students – and your sanity 

– will be the better for it. 

We have been playing around with Google Docs and thought we 
would pass along a great use for it in a Pitsco Module lab. 

We team-teach in a rather large lab setting with 36 Modules, 24 of 
which can be active during a rotation. As we move around the lab, we use 
the Google Docs tracking sheet illustrated in the graphic to record student 
assessments. In this way, we can see in real time which students have 
finished a session and the required assessment without backtracking. 

We also use other docs to keep track of student behavior and 
performance as well as which students have an IEP or medical issue (such as 
allergies) that should be noted. Again, all changes on one document filter 
to all shared Google Docs, so my notes are his notes and vice versa.

So if you have a smart device with Internet access, such as an iPad or 
phone, you can use this system too. You can even color-coordinate them to 

match student folders. 

Winning Suggestion: From David Shircliff and Patrick Kaylor • Stone Hill Middle School • Loudoun County, Virginia

Using Google Docs in a Synergy Lab

Editor’s Note: Teachers 
David Shircliff and Patrick 
Kaylor of Stone Hill Middle 
School in Loudoun County, 
VA, will receive a $50 Pitsco 
Education gift certificate 
and T-shirts for sharing 
their Winning Suggestion. 
Submit your idea/activity 
to Editor Tom Farmer at 
tfarmer@pitsco.com.
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SHALIMAR, FL – The excited boy interrupted his teacher, who was 
talking with a guest. “Mr. Reid, Mr. Reid, this is awesome! Look at this. 
Look what I’ve done,” said the student holding up his robot.

A quick reprimand or the issuance of a detention would be the 
natural reaction from many teachers, but James Reid only smiled, 
acknowledged his student’s discovery, and used the situation to prove 
what he’d been saying for weeks – more sections of the Pitsco Module 
class need to be added at Meigs Middle School in Shalimar, FL.

Because of scheduling and staffing 
constraints, Reid teaches only two 
classes of Robotics Integration and STEM 
Education (RISE), and each section is 
bursting at the seams with 24 students.

“There’s a line trying to get into 
the class. It’s very, very difficult,” said 
Reid, who has taught math and science for five years after spending the 
previous 20 years running his own construction company. “If we don’t 
expose them to stuff like this, then where are they going to go? How 
are they going to know that, ‘Yes, I’m interested in building rockets. I’m 
interested in constructing towers or engineering bridges.’”

Demand for RISE classes is not unique to Meigs. It’s the same 
story at Davidson Middle School and Shoal River Middle School in the 
Okaloosa County School District.

“I’m hoping for another one next year,” Davidson RISE Facilitator Tim 
Sexton said of his highly popular class. “Yeah, a lot of the kids outside of 

class, that I don’t teach, know about this, and they ask me all the time, 

‘Mr. Sexton, how do I get into your RISE class?’ These guys at first thought 

it was going to be a fluff class, but it’s not. When they hit those RCAs 

(Research, Challenge, and Application questions), it’s not a fluff class.”

At Shoal River, RISE Facilitator Laurie Allen has an infectious passion 

for the class that makes the course even more desirable.

“I love cooperative learning because it works. I see more aha 

moments, and I see a deeper learning and an in-depth learning of the 

content rather than just learning it for the 

test,” Allen says. “It’s why I teach. This class, 

the whole project-based learning has truly 

just changed my outlook. It’s made me a 

much more passionate teacher.”

Okaloosa County Career and 

Technical Education Director Patti Bonezzi says she plans to expand the 

Pitsco program to all middle schools in the district, but she will do so 

only as the right teacher is found for each location.

Davidson Principal Beth Walthall echoed Bonezzi’s sentiments and 

explained that getting the right teacher for the program is critical. “It 

takes somebody that’s creative and willing to think outside the box. 

They must be able to deal with what you might walk in and think is 

chaos, but it is designed chaos because each group (of students) is 

doing something completely different.” 

By Tom Farmer, Editor • tfarmer@pitsco.com

Programs on the RISE
Middle schools plan to increase number of sections of STEM labs

“I love cooperative learning because 
it works. I see more aha moments, 
and I see a deeper learning and an 
in-depth learning…” 

High student engagement has resulted in high demand for RISE (Pitsco Module) classes in middle schools throughout the Okaloosa County (FL) School District.
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Florida STEMM Center serves as perfect combustion chamber

VALPARAISO, FL – Eager young students and a passionate, challenging 
teacher make for a highly combustible combination – in a good way, of 
course. Toss in the educational spark of robotics, and you have a learning 
explosion like no other. I recently witnessed just such an event. 

Granted, the Okaloosa STEMM (Science, Technology, Engineering, Math, 
Medical) Center is a magnet program that attracts some of the brightest 
young minds in the region, but it still takes a supportive administration and 
an exceptional teacher to get the most out of the gifted and talented minds 
thirsting for a challenge every day they walk onto the Valparaiso, FL, campus.

Says STEMM Center Director Jacqueline Craig, “Our students live for 
opportunities to do the extraordinary. We have to nourish that with rich 
programs. Our students are very fortunate to live in an area where both 
the superintendent and school board members are visionaries who 
support the STEMM Academy.” 

Assistant Director Shawnea Tallman, who helped establish the 
STEMM Center two years ago as the District Science Specialist, said a 
driving force behind the facility is to better prepare students who are 
interested in engineering and other advanced fields.

“They need to start in middle school to be in the correct courses 
they will need in high school. In high school they say, ‘I want to be an 
engineer.’ Well, you missed the boat because you didn’t take algebra 
soon enough in order to get calculus to prepare you for college,” 

Tallman explained. “They couldn’t get accepted into engineering school 
because they didn’t have the math. So we started the Engineers for 
America program in upper elementary and then the middle grades to 
have a seamless program for developing interest.”

It’s one thing to design and implement new, advanced programs, 
but there’s still the critical teacher component. Enter Rob Jernigan on the 
robotics side. He takes full advantage of a student population that ranks No. 
1 in reading and math state testing among 577 Florida middle schools. He 
challenges his charges to collaborate, think critically, and problem solve as 
they build and program robots to, among other things, find blue diamonds 
on a simulated Mars surface and then solve equations using slope-intercept 
form on a coordinate plane taped onto the auditorium floor.

“Roboalgebra is what we call it,” Jernigan says of the robot-based 
approach to solving equations. “They’re coming back and spiraling 
systems of equations with robots. Imprinting in the long-term memory, 
they’ll remember the robot hands-on lab when they get on the end-of-
course exam and do systems of equations. They’ll pull from this and say, 
‘I did this with my hands.’”

The TETRIX® Building System from Pitsco Education will be used 
more extensively next year when an eighth-grade class is added to the 
STEMM Center, and Jernigan hopes his teams are allowed to compete in 
FIRST® Tech Challenge, which is usually a high school competition. 

Caption…

By Tom Farmer, Editor • tfarmer@pitsco.com

A learning explosion 
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NEW CANEY, TX – During my first year, I had nothing on the 
walls and the students were not motivated; the classroom seemed 
boring, even to me, so I spent the summer coming up with ideas 
on how to motivate the students to learn about each Module in the 
lab. I came up with a 1930s decoration theme for my room. 

I added a 1930s robot poster for the Robots Module, plant 
lightbulbs for the Eco-Architecture and Going Green Modules, money 
flowing out of money bags for Money Management, a 3-D airplane 
for Flight Technology, a 3-D rocket for Rocket Science, a large floor 
plan for CADD, an old movie camera for Video Production, and a few 
wanted posters of John Dillinger and a life-size lineup and jail cell 
for Forensic Science. 

I wrapped it all together by putting a giant filmstrip behind 
the decorations. The filmstrip helped pull the Video Production, 
Digital Video, and Computer Graphics & Animation Modules into 
the decorations. When the students asked why I had the filmstrip 
going all around the room, I used the opportunity to explain how 
each part of the decorations fit together and how the Modules 
work together to create a movie. I asked them what other industries 
could work together to create a product to sell to the public. The 
students began to brainstorm and came up with some unusual 
products that incorporated several of the Modules.

During Meet the Teacher Night, the 
students and even the parents were excited 
about the classroom. Even the parents 
wanted to take my class! The students were 
finally motivated to learn when they walked 
in the door the first day of class. They 
started picking out the Module they wanted 
to go to by looking at the walls.

The students would start asking questions about each Module 
based on what they saw on the walls. For example, the poster of 
the 1930s robot, they could not believe that there were really robots 
back in the “old days.” They asked questions like, “Did they really 
work?” and “What kind of jobs did they do?” 

They also could not believe we had a plane in the classroom, 
and they all wanted to go fly the plane! (I had to tell them it was 
not a real plane; it was only cardboard!) They wanted to do Forensic 
Science to find out who John Dillinger was and if he was the guy 
who was in the jail cell. They wanted to do Money Management 
because of the money bags on the wall. Last year no one wanted 
to be at this Module. CADD was another popular one because they 
wanted to build their dream home.

Remember, the only limit is your imagination! 

Winning Suggestion: Nelda Taylor • Lab Facilitator • White Oak Middle School • New Caney, Texas

Nelda Taylor

Themed decorations bring life to lab in Texas

From left to right, wanted posters to help give students ideas for videos. These are replica $1, $2, $5, and $10 bills from the 1930s. The students 
thought these were really cool. Airplane on the wall (made out of a cardboard box). The early robot shows students that they’ve been around 
for a long time.
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If you have a Modules classroom or enjoy doing STEM activities 
with your middle-level students, you might have come across 
Pitsco’s STEM Units. STEM Units are topical, three-week (typically) 
groups of activities. They are based on activities from Pitsco’s 
teacher’s guides, and they are arranged to lead students on a 
journey through multiple STEM experiences within the topical area.

According to Pitsco’s Product Development Specialist Bill 
Holden, “STEM Units came about after Engineering Courses were 
created. The Engineering Courses provided similar experiences 
– typically nine weeks in length – at the high school level. We 
wanted to provide a similar solution for middle school students.”

Previously, teachers had to go to several different paper-based 
resources to pull together the necessary materials for students 
to complete the unit. Now, they can access the materials in one 
convenient spiral-bound document that includes the Pitsco activities 
and resources indicated in the Scope & Sequence document.

The STEM Unit titles include:

• Basic Structures

• High-Flying Rockets

• Medieval Machines

• Model Airplanes

• Green Future

• Air Rockets

• Bridges

• Green Machines

• Measurement & Prediction

• Unconventional Flight

•  Simple Machines &  
Fluid Robotics

These units are great to use in a Modules classroom in 

between Module rotations. They are whole-class STEM activities 

that enable students and teachers to engage in hands-on 

experimentation that enriches learning. You can find more 

details and purchase the STEM Units online at www.pitsco.com/

STEM_Education/STEM_Units/Education_Units. 

STEM Units between Module rotations

Product Highlights

By Angie Henderson, Editing Coordinator • ahenderson@pitsco.com

SCOPE & SEQUENCE:  
1 to 2 classes (students work in teams of 2)

TEACHER:

• Read the Teacher and Student Instructions from 
Investigating How Size Affects Flight (pages 11-16).

• Gather all materials necessary before the class period.

• Photocopy the Student Instruction and the Lab Report 
Template (pages 15-18) and distribute to each student.

• Have students follow directions in the Student 
Procedure and complete the activity.

STUDENTS: Follow the instructions to complete  
the activity.

STUDENT INSTRUCTIONS:

QUICKVIEW Design and conduct an experiment 
to determine how the size of a balsa glider affects its 
average flight time.

MATERIALS: Completed balsa glider, 1 mm thick 
balsa wood, 3 mm thick balsa wood, Pitsco Insta-
Cure+ glue, Modeling clay, Ruler, Metal straightedge 
(shown same as ruler), Rubber bands, Pencil, Sharp 
hobby knife, Cardboard or paper-covered Styrofoam, 
Graph paper, Stopwatch (optional), Tape measure 
(optional), “Lab Report Template”

PROCEDURE

1. Design a glider with all dimensions exactly 
half those of the original glider. Determine the 
length and width of the wings, the stabilizers, 
and the length of the fuselage. Record these 
measurements and include them in the lab report 
you create at the end of this activity.

2. Cut the wings and stabilizers from the 1 mm thick 
balsa wood. Cut the fuselage from the 3 mm thick 
balsa wood.

3. Determine the location on the fuselage where the 
wings and stabilizers will be placed. Remember, 
all measurements should be one-half the 
measurements of the original glider.

4. Assemble and glue the wings, fuselage, and stabilizers.

5. To balance the plane properly, place the plane on 
the tips of your thumb and forefinger, each about 

two centimeters 

from the fuselage 

and about 1/3 of the 

cord length from the 

front of the wing.

6. When the plane is in this position, it should balance 

from front to back on your fingertips. However, the 

back of this plane is heavier than the front, so you 

will need to add some mass to the nose.

7. Use a little modeling clay to add some mass to the 

front of the plane until it balances properly.

8. After the glider is built, design an experiment or 

series of experiments to determine how changes 

in the size of the glider affect its flight. You may 

choose to test the time of flight, the distance the 

glider flies, or other factors related to flight.

9. Conduct the experiment or experiments you 

designed and complete a lab report for each 

experiment following the format of the “Lab 

Report Template.” Make sure each report contains 

an overview, a hypothesis, a description of the 

experiment, the experimental procedures, the data, 

an analysis of the data, a conclusion, and a summary.

Model Airplanes STEM Unit,  ACTIVITY
Investigating How Size Affects Flight activity
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Funding Opportunities

Educators have always personified these words of C.S. Lewis: 

“You are never too old to set another goal or to dream a new dream, 

and the task of the modern educator is not to cut down jungles but 

to irrigate deserts.” The dreams or jungles before us often involve 

the need for the funds to procure the current Pitsco tools to reach a 

goal or irrigate a learning objective. The quest for grant sources to 

assist in acquiring educational needs requires tenacity. 

Recently, it was our pleasure to assist a district in acquiring a 

Pitsco Education Module lab that utilizes a combination of curriculum 

featuring hands-on activities, teacher enablement, and a learning 

environment to ensure successful teaching and learning. The project 

involved the use of several guidelines suggested by many professional 

grant sources. Some of our offerings were rebuffed before we 

attracted the interest and the ultimate support for our project. 

The source was particularly interested in supporting curricular 

and school reform initiatives in addition to professional development 

opportunities for teachers. The steps we followed were to develop 

an introductory communiqué to present the purpose for which the 

funds were requested and a concise description of the program. 

In this period of yearning for a demonstration of the long-range 

implications of programs and the desire for lifetime learning, the need 

was projected and the purpose of the curriculum was presented. 

We proposed the desired curriculum labs and the price of the total 

project. Had there been a partner financial source we would have 

mentioned them. The past year’s budget and the expertise of the 

instructors who will oversee the program were presented. We felt 

the instructors who would guide the program and their teaching 

experience would be a saleable point. 

During our preparation, we were always cognizant that some 

grantors have deadlines and that all deadlines are firm. Many 

grantors have no deadlines or meet periodically to make disbursals. 

It was necessary to announce the projected outcome of the 

use of the curriculum by outlining the device for measuring its 

effectiveness. The state usage of the Common Core exams would 

be the barometer to measure the effectiveness of the teaching 

environment to showcase the STEM growth among all participants. 

An area that piqued the donor’s interest was the applications of the 

programs especially for children who are disadvantaged. All the 

information regarding enrollment and the makeup of the student 

body was presented. The aim of commitment to improve results 

for young people, families, and the communities where they live 

meshes well with the future they envisioned for all of their students, 

and this resonated with the grant source.

The denouement comes with the presentation of your 

educational problem, how you intend to solve it, and what will be 

the tools to tell how effectively you solved the problem. 

CONSIDER THE EXPEDITIONS
One must again have patience in chasing elusive dollars for 

educational tools. Several districts are currently in the chase to 

obtain additional funds to acquire the Pitsco MATH Expeditions 

curriculum, which addresses the goals of the Common Core in the 

areas of math and literacy. The curriculum allows instructors to 

guide much hands-on experimentation and the verbalizing and 

study of the data accumulated. The curriculum contains many core-

related concepts regarding linear models, equations, and nonlinear 

functions and equations. For example:

•  The Running Well Thief is a MATH Expedition unit in which 

students are instructed to solve a purported crime. They gather 

evidence by testing a variety of liquid substances, and their 

procedures are similar to those demonstrated by CSI and similar 

math/science investigative areas. 

•  Another unit is Comparing Linear and Exponential 

Functions, which involves biological population modeling. In 

the unit, the students represent data with plots and fit functions 

onto a graph. They utilize graphing technology, regression, and 

arithmetic and geometric sequences. 

•  A potential favorite unit is The Art of Coaching – Statistics 

and Data Analysis, involving coaching techniques and strategy 

associated with managing a sports team, making decisions 

based on statistics while incorporating probability. Students will 

determine correlation and causation in extrapolating information 

based on their research.

We would be delighted to assist anyone who needs reviews of 

their requests by our editors, or we would aid in the presentation of 

requests for any Pitsco curriculum. Our objectives mesh well with 

those of C.S. Lewis as we seek to foster new dreams and irrigate 

educational deserts. 

The dreams, jungles, and deserts before us

Pat Forbes
Education Liaison | patforbes@pitsco.com
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September
9   Ezra Jack Keats Foundation 

This foundation gives mini-grants to public 
schools and libraries desiring to create 
projects fostering creative expression.
www.ezra-jack-keats.org 

13 RGK Foundation
RGK is focused on formal K-12 educational 
programs. Principal concerns are math, 
science, literacy, and teacher development. 
www.rgkfoundation.org/public/guidelines

24 Northrop Grumman Foundation
This foundation supports science, 
technology, engineering, and mathematics 
(STEM) for public schools and teachers.
www.northropgrumman.com/CorporateR-
esponsibility/CorporateCitizenship/Philan-
thropy/Pages/FoundationGrantGuidelines.aspx 

26 Verizon Foundation
Optimize teachers’ educational resources 
with additional focus on health care and 

energy management.
www.verizonfoundation.org

28 Captain Planet Foundation 
Promote understanding of environmental 
issues and focus on hands-on involvement 
with an application to Captain Planet.
www.captainplanetfoundation.org

October
1  Toshiba Small Grant Program (K-5) 

This program fosters activities that encourage 
the study of science and mathematics.
www.toshiba.com/taf  

14  Lowes Toolbox for Education 
Lowes recognizes the need to increase focus 
on basic, one-time project needs, primarily for 
elementary schools.
www.toolboxforeducation.com 

31 CVS Caremark Community Grants Program
This program awards funds to public schools 
promoting a greater level of inclusion 
in student activities and extracurricular 

programs and initiatives that give greater 
access to physical movement and play.
info.cvscaremark.com/healthier-communities/
community-grants-wellness-prevention

November
1  American Honda Foundation Grant

Honda offers unique approaches to teaching 
and developing youth in minority and 
underserved communities.
corporate.honda.com/america/ 
philanthropy.aspx?id=ahf

15 Braitmayer Foundation
The Braitmayer Foundation is interested in 
K-12 education throughout the United States. 
Of particular interest to the foundation are 
curricular and school reform initiatives.
www.braitmayerfoundation.org

30 National Science Teachers Association
Awards are presented by the NSTA for a 
variety of special educational abilities.
www.nsta.org/about/awards.aspx 

GRANT WRITING DOS AND DON’TS
SEEKING PARTNERS

In the quest to secure foundation dollars, don’t let it be a one-pitch 
game. Devise a schedule for applications and be sure your request is 
consistent with the objectives of the funding sources. It would be a waste 
to let your diligence cross only one home plate when there are other 
possible economic batters to engage. You may approach federal, state, or 
private sources any of which may be just the partner you are seeking.

COMMUNITY FOUNDATIONS
These are nonprofit, tax-exempt, publicly supported grant-making 

organizations. They develop support from many unrelated donors with 
a wide range of interests in specific communities. These foundations are 

formed in order to help improve the quality of life, now and in the future, 

in the communities where they have contact. Their grants provide critical 

support to nonprofit groups throughout the communities served. 

CORPORATE FOUNDATIONS
Many corporations feel a sense of responsibility to give back to 

the communities in which they do business. Many focus on a specific 

city or county and also provide volunteer efforts on the part of their 

employees. These efforts may range from financial assistance for an 

educational endeavor to scholarships for employees’ students or local 

students seeking higher levels of education.  

Grant Application Deadlines

TODAY

7
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By Joel Howard, Senior Customer Service Representative • jhoward@pitsco.com

One of the great things about having worked at Pitsco for so many 

years is that you know what to expect during the different stages 

of the school year. Based on these past experiences, let me share 

some advice with you to get your school year off to a smooth start.

LEARNING MANAGEMENT SYSTEM
Although there might be a few of you out there still using Colleague, 

the vast majority of you are using some iteration of Synergy for a learning 

management system. No matter which version of Synergy you have, they 

all have one thing in common – they are all accessed via a web browser. 

This delivery method has many benefits but also comes with some 

challenges. Mainly, we have no control over the browser type (Internet 

Explorer, Google Chrome, Firefox, and so on) that is being used by default 

in your school, and each one can react differently with Synergy. 

Furthermore, each update to the version of these browsers can have 

an effect on the performance of Synergy – as can any security policies 

implemented by your district IT department. So you might have left a 

perfectly functioning lab at the end of the year, but many things could 

have changed over the summer. There are a few simple tests you can 

perform to help determine if there are any issues.

• • Log into your faculty account. Can you view a previous schedule? 

Can you print a report? Do the screens appear the same as they 

did in the past? If the answer to all these questions is yes, then 

there are likely no issues with the Faculty Portal. 

•  Log in with a student account. Navigate to a page with a video. 

Does the video play? Does audio play on each screen? Navigate 

to a page with an interaction. Do the interaction buttons 

respond when you click them? Navigate to a page with a launch 

button for third-party applications. Does the application launch 

when you click the button? If all of the above work, then there 

are likely no issues with the Student Portal either.

If you experience issues during any of these simple tests, 

something has probably been changed/updated over the summer. 

Ask your IT representative what has changed before calling us for 

assistance. We will need this information to be able to help.

SCHEDULING ISSUE
Another frequent inquiry involves students from previous classes/

years getting scheduled into Modules they have already taken. This is 

generally a result of one or both of the following:

• • The Autoblocking option was not selected when the new 

schedule was generated.

•  The students were created as new students instead of being 

selected from the existing student list and added to the new 

class. In other words, if you create a new student (even with 

the same first and last name) it will have no association with the 

existing student account and therefore not block the student from 

Modules they have taken in a previous class/year.

Last but not least, unless you are using Synergy ITC, Synergy is 

installed/located on a server somewhere in your school or district. 

We receive an abundance of calls at the beginning of school asking, 

“Is Synergy down at Pitsco?” or “Is there something wrong with your 

Synergy server?” Because Synergy is accessed through a web browser, it 

is a common misconception that it is a public website or housed on a 

server here at Pitsco. 

If you are unable to access Synergy (unless you are using Synergy ITC), 

then the issue is local. It could be as simple as the server being turned off, 

or it simply needs to be restarted or has network connectivity trouble. We 

will be glad to help you troubleshoot the problem, but it is likely we will 

need some assistance from someone local to remedy the issue.

Obviously, there are many other challenges you might face at 

the beginning of the year, but these are some of the most common 

problems that are usually easy to remedy. So consider these things 

as soon as you get back to school, and hopefully your year will start 

smoothly. If not, you know we are always just a phone call or email 

away – 800-774-4552 or systems_support@pitsco.com.

Have a great year! 

Want to get the year off to a good start?
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By Ruthie Muller, Education Services Manager • rmuller@pitsco.com

Vicki Royse Koller at Temple Beth Am Day School in Pinecrest, Florida, 
“brings science alive for first through fourth grade students” according 
to the school’s website. With 23 classes a week, it was difficult for Vicki 

to regularly provide her students with a variety of hands-on science lessons. “I 
really cannot tell you how this [Pitsco Missions] has changed my teaching. Doing 
science is what I have always strived for. This program has made that possible.”

And it isn’t just science Vicki is teaching. “Above all, I have a program 
in place that students can use to solve disagreements.” Words and 
sentences they can say to convey how they feel are posted around the 
room. “Aside from the excellent science content, this program is about 
developing interpersonal and communication skills.”

Are you a Missions teacher and want some suggestions? Here are some 
of the tactics Vicki uses to enhance her students’ Missions experience:

•  Photocopy Briefings so students can underline and highlight as 
they read with their Crew. 

• Use Briefings to teach outlining skills.

•  Linkages (Series IV only: Language, Math, Research, Career, and 
Social Studies) contain a wealth of information; use them!

•  Create a check sheet for each interval. This allows students to 
check off what they do as they do it. It is also a quick, visual way to 
see what groups are moving faster or slower than others.

•  Create a graphic organizer for writing a science paragraph (which 
second and third graders use). Seeing the words “Topic Sentence, 

Fact 1, Fact 2, Fact 3, and Concluding Sentence” helps them 

organize their thoughts.

•  Make mistakes opportunities to learn – for both students and teacher.

Another great suggestion from Vicki that we at Pitsco 

wholeheartedly agree with is hosting an open house or parents’ night 

to promote the lab and generate buy-in from parents. Vicki said that 

it took some time for some of the parents to see the value of the 

Pitsco STEM program. She added that just because some students 

are excellent readers and test takers, it doesn’t mean they can follow 

directions and work well with others. Some students struggled to 

do, though they could easily sit and absorb. To help students and 

parents over this hurdle, Vicki held two evening programs dedicated 

to educating parents about the program and the benefits of hands-on 

learning. She had parents experience a Mission just as she did during 

training, and this helped them more fully appreciate the benefits of the 

program and STEM education in general. 

“Students learn by doing. Adults learn the same way. During 

training I had a chance to construct a rocket for the Rocketry Mission.  

I made the same mistakes my students did the first time, and I learned 

from it, as they did. Training took the fear out of doing it wrong.”

Vicki says that she receives such joy when one of her previously 

unidentified “scientists” suddenly starts to thrive and begins to live just 

to do science. 

Teacher proves Missions 
are all about doing science

Says Missions Facilitator Vicki Royse Koller of Temple Beth Am Day School in Pinecrest, FL: “Above all, I have a program in place that students can 
use to solve disagreements.”
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NEED HELP? 
Whether you want to learn more about features in ITC, need a refresher about how to set up a class, 
or want to learn how to import a student roster, look no further than the Help icon within Synergy ITC.

Synergy ITC Help

Quick Contact Reference
Customer Service
• Phone: 800-828-5787, 800-774-4552

• Fax: 620-231-2466

• Email: support@pitsco.com

• Contact us online: www.pitsco.com/support 

Websites
• Home page: www.pitsco.com

• Shop online: www.pitsco.com

• Curriculum: www.pitsco.com/curriculum 

• Network magazine (current issue and archive): 
www.pitsco.com/Network

• SySTEM Alert! for students (current issue and 
archive): www.pitsco.com/SySTEMalert 

• TETRIX Robotics: www.tetrixrobotics.com

Sales and Professional Development
• Main phone lines: 800-828-5787

• Web: www.pitsco.com/curriculum 

• Professional Development: 
workshops.pitsco.com

• Contact us online: http://tinyurl.com/kffpnrj

t Tube

Visit us on

By Ruthie Muller, Education Services Manager • rmuller@pitsco.com

When you click this handy icon, a new tab will open 
welcoming you to Synergy ITC Help. Note: This is a 
live website that can also be accessed by typing the 
URL into the browser: www.pitsco.com/Support/
Synergy_ITC_Help 

The site is organized based on what you can do 
with each icon in the main Synergy interface. 

Click the plus symbols to see 
more in each category.

The navigation will remain open on the left side 
of the screen, while the step-by-step instructions 
appear on the main part of the screen.

Here’s a tip: Use Synergy ITC Help during orientation.

Do you need screenshots or explanations 
to provide students during orientation? 
Use the Student Interface section to show 
students what they will see when they log 
into Synergy ITC, and teach them about the 
various features available to them. 

Looking for live chat? 

If a representative is available for chat, the live chat icon 
will appear in the lower-left corner of the screen.

We want to have many options available for you. If you 
are a troubleshooter, try ITC Help. The instructions are 
delivered in brief steps and screenshots are provided. 

As always, you can call our customer service team at 
800-774-4552 to speak to a representative. 

Pitsco’s family of companies will be represented at education 
shows and conferences across the country in the coming 
months. If you attend any of these events, stop by the Pitsco 
booth. Our representatives look forward to meeting you!

September
17-19 ACE Hardware Fall Convention, Orlando, Florida

26-29  Trends in Technology Conference, Pittsburg, 
Kansas, and Wichita, Kansas

October
10-11  Oregon Science Teachers Association, 

Gresham, Oregon

12-14  International STEM Education Association, 
Branson, Missouri

16-18 NSTA Midwest, Richmond, Virginia

28-29  NC STEM Bridging the Gap, Raleigh, North Carolina

November
2-4  MISBO Ideas in Motion Conference, Tampa, Florida

6-8  Association for Middle Level Education, 
Nashville, Tennessee

6-8 NSTA Eastern, Orlando, Florida
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Call 800-835-0686 and ask a Pitsco Education consultant about which  
package is best for your class and how you can receive $250 OFF!*

*$250 off only applies to the Vehicle Engineering Package, Design Solutions Package, or the combination of both.  
Valid now through September 30, 2014. Use promo code 3DSAVE14 during checkout.

Creating prototype components and other parts through 3-D printing is fast becoming 
a normal part of the engineering process. Both of our 3-D printing packages include 

everything you need to easily prepare students for the realities of the workplace.

Explorations in Innovation
Choose from Three Packages:

1) Vehicle Engineering, 2) Design Solutions, or 3) Both 1 & 2

PRINTING

$250 OFF*
3DSAVE14PROMO CODE
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Pitsco’s new Elementary STEM catalog is hot off the press and available now.  
It features hundreds of successful ideas and hands-on kits and activities for 
your Science, Technology, Engineering, and Math students and programs.

Request your copy today by calling 800-835-0686  
or visit us online at www.pitsco.com/shop.

Elementary STEM
Get your

catalog today!
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Tomorrow is almost here.

Have you ever held a CO
2
 cartridge? If you’ve ever raced a CO

2
 

dragster in school, fired a paintball gun, or produced carbonated water 

at home, then you probably have. These metal containers hold the 

chemical compound CO
2
 – carbon dioxide. CO

2
 has all kinds of uses, from 

extinguishing fires to keeping ice cream cold to cleaning machinery. Not 

to mention you breathe it out thousands of times every day. 

Carbon dioxide may be incredibly common, but it has unique properties 

that make it useful. And whenever you hold one of those little metal cartridges, 

the object in your hands has an interesting hidden life you can’t see. But to 

understand it, you have to know a simple fact about temperature and pressure.

Whenever the temperature of something goes up, its pressure also goes up. 

This is what makes a hot-air balloon inflate. The heat increases the air pressure in 

the balloon, which pushes out the balloon walls. The opposite is also true. When 

the pressure of something goes up, the temperature also goes up. Likewise, 

decreasing the temperature decreases the pressure and vice versa.

Now, you might imagine that inside of a CO
2
 cartridge there is just 

a bunch of gas waiting to be blown out. But that isn’t exactly right. Just 

like water, CO
2
 has three phases – solid, liquid, and gas that depend upon 

temperature and pressure. But it also behaves differently than water. As 

long as the temperature is below 87.9°F and the CO
2
 is kept in a small 

container, it will be a mixture of liquid and gas.

The cooler it is, the more liquid there will be, and the warmer it is, the 

more gas. But until you hit 87.9°, there will be some of both. Above 87.9°, 

all of the CO
2
 becomes gas.

Still following along? This is where it gets interesting. Imagine a cartridge 

with a mixture of liquid and gas inside. If you let out small amounts of CO
2
 in 

short bursts (as with a paintball gun), you’d expect the pressure to drop each 

time, right? After all, there is less CO
2
, so there should be less pressure the next 

time you let out a burst. But that isn’t quite what happens.

When you open the cartridge, the gas shoots out, leaving liquid behind. 

The balance between gas and liquid has changed; now there is more liquid 

than gas. The pressure drops, but only for a short time. Remember that 

pressure and temperature are directly proportional. So when the pressure 

drops, the temperature also drops. Cartridges can get ice cold after use. 

But that cold can’t last. Immediately the heat in the air around the 

cartridge starts warming it. And when it does, the warmth causes some 

of the liquid CO
2
 to boil back into a gas. And the original balance between 

liquid and gas is maintained. Given just a bit of time, the pressure will go 

right back to what it was, even though there is less CO
2
. 

This might be useful in paintball. This keeps the pressure high as long 

as you don’t shoot too fast. But what about in CO
2
 dragsters, where all that 

counts is one good burst? What do you think happens?

 Note: With all this talk of CO
2
 cartridges and temperature, it is 

important to say this: never intentionally heat a CO
2
 cartridge. Past 87.9°, 

the gas pressure climbs with the temperature and the cartridge can 

actually explode if it gets too hot. 

CHECK OUT: 
Pitsco CO

2
 cartridges 

and dragster blanks

=
=

Rising 
Temperature 

Rising 
Pressure

Falling 
Temperature 

Falling 
Pressure

If you want a thorough explanation of all of this, check out 
“The CO

2
 cartridge . . . an Under-Appreciated Marvel of 

Technology” by George Fox Lang.

!
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Before the tires 
hit the track

Sun, dirt, and air. The sun beat down. The 

dirt flew. And the air – well, there was plenty of it 

between the tires and the ground. And then – slam 

– the punishment on the car’s suspension system as 

the rubber made contact with the ground once more 

and the car sped on down the track. The driver’s 

teeth clenched. The logs were coming up next.

About 100 teams participated in the Baja SAE 

off-road event in Pittsburg, Kansas, in May. Teams 

came from colleges and universities around the world 

to the competition, hosted this year by Pittsburg State 

University. It was thrilling to watch the cars race on the 

1.5-mile track designed to literally shake them apart. 

But in a way, the most important event had already 

passed by the time the cars were on the course.

The Baja SAE is an annual event. The cars are 

designed, built, and driven by students. For them, it 

is fun, but it is also an education in the engineering 

process. And many students say that as awesome as 

the driving is, the building and design is the most 

exciting part of all. 

GETTING STARTED
A few weeks earlier, Car 31, PSU’s car, is sitting in 

the garage. A student is bent over the 10-horsepower 

Briggs & Stratton engine, welding. The car is already 

far along in its construction. But with so many things 

to consider, how does the design process start? 

Nick Praderio, one of the students, says, “We start 

out with the rulebook. We learn where the limitations 

are, what the specifications are.” For example, every 

car must use that same Briggs & Stratton engine. All 

cars must have one-gallon tanks. And once you know 

these things that you can’t change? “Then you find 

the gray areas to build it!” Nick says with a laugh.

BIG IDEAS
The PSU team decided to get creative by trying 

out something called a trailing-arm suspension 

system. (A suspension system is all the springs and 

linkages that let the wheels carry the vehicle with a 

minimum of shake and shock.)

Austin Feuerborn, another PSU student, explains 

that the trailing arm should give the rear of the car more 

space to move. “With the trailing arm we’re hoping to 

gain five or six inches. That doesn’t seem like much, but 

when you take a jump, it provides a cushion.”

Other teams developed different ideas. The 

team from the University of Akron added a data 

acquisition system to their car. The sensors track what 

is happening in the machinery of the car as it drives. 

“This year we actually got an electrical engineer on 

the team,” says Akron team member Scott Angel. 

“We’re going to get a lot more information out of the 

car than we ever have.” 

DESIGNING AND BUILDING
Once teams find ways to make their vehicles 

shine, they get to work designing and building. This 

can go different ways.

Photo credit: Ívar Kristleifsson

The Baja SAE cars must be built to endure 
all kinds of crazy road conditions, from mud 
to logs to jumps. This means a lot of careful 
engineering and construction.

Photo credit: Ívar Kristleifsson
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Shining a light on the past

Empty space isn’t really empty. Tiny particles called virtual particles are always popping 
into existence randomly. Scientists proved this by pushing two plates so close together 
that there was no room for particles between them. But the particles appeared anyway in 
the tiny gap and pushed the two plates apart to make room for themselves!

SCIENCE

Career Fields
• X-ray tomography

!

!

“The last two years we’ve done more computer-
based design,” says Austin at PSU. “Previously to 
those years, we had a rough sketch in our heads that 
we put down on paper.”

Nick is quick to explain the advantage of a 
detailed design: “Ease of production. It makes it a 
whole lot easier when you have the specific angle 
of the bend that you are supposed to make in the 
pipe. It makes assembling the frame a lot easier 
and faster. It takes away a lot of the guesswork.”

GIVING IT A GO
Once the design and production is finished, then 

comes testing – well, usually. Those earlier parts can 
take a lot of time. And when the creators are students 
– students who have other classes to think about – 
sometimes there isn’t a lot of time left over.  That was 
the situation Akron found themselves in. The team 

tested all of the separate parts as they were made, but 

they didn’t have much time to test the completed car. 

Amazingly, the vehicle still worked well. They were 

shocked. But this is very rare. 

Testing is an important part of the process 

because things don’t always go like you think they 

will or like the mathematical models predict. Alec 

Burgess, a member of the team from the University 

of Arkansas, explains why: “You can never predict for 

every possible scenario. We can do all the math, all 

the simulation, all day long. But until you actually hit 

a rock with the car, you don’t know what it is going 

to do. There is so much luck involved, and you just 

can’t engineer luck. That’s the best part.”

So how does the testing work? It can be 

pretty simple. “Run it until it breaks and then fix 

it,” says Nick. Sounds fun, you have to admit.

Career Fields
• Automotive engineer
• Test driver

Machines called synchrotron particle 

accelerators are able to create blasts of X-rays 

brighter than a million suns. The power of 

X-rays to peer into hidden areas is already well 

known because of their use by doctors and 

dentists to look inside the human body. X-rays 

can also help scientists see things in deep space 

that can’t be seen with light telescopes. 

But how about using them to look at 

ancient fossils? By examining a fossilized 

leaf with two separate synchrotron particle 

accelerators, researchers were able to create an 

incredibly detailed image of the inside of the 

prehistoric leaf. Not only could they examine 

the basic structures such as veins, but they 

were able to see the chemical compounds and 

minerals within. But perhaps the coolest part 

came when the team looked at an area of the 

fossilized leaf that had been nibbled on.

Researcher Roy Wogelius explains, “In 

one beautiful specimen, the leaf has been 

partially eaten by prehistoric caterpillars – just 

as modern caterpillars feed – and their feeding 

tubes are preserved on the leaf. The chemistry 

of these fossil tubes remarkably still matches 

that of the leaf on which the caterpillars fed.”

Photo credit: N.P. Edwards et al./Metallomics
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Photo credit: Designua/Shutterstock.com

X-rays are a type of electromagnetic radiation. Visible 
light is another type. Both travel as waves, but the two 
have different wavelengths (literally the length of the 
waves). Radio waves are also a type of electromagnetic 
radiation – again, just with a different wavelength. 
The different wavelengths along the electromagnetic 
spectrum behave in different ways, so they can be 
used for different purposes. !
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At 15.23 miles long, the Lærdal Tunnel in Norway is the longest road tunnel in 
the world. It is also the first tunnel to be equipped with its own air-treatment 
plant, which keeps the air from becoming too polluted or stale for drivers.

ENGINEERING

You might wonder if those of us alive today have a real shot at 

experiencing life on Mars. There are several plans underway to transport 

earthlings to Mars in the near-ish future. But nobody can say for sure 

whether they will work. If you want the real Martian experience now, you may 

just have to content yourself by traveling to Spain.

You read that right. Researchers in Spain have developed a Martian 

simulation chamber that they call MARTE. MARTE has even been called “Mars 

in a box.” To be fair, it isn’t big enough for a person, but within its small 

chamber, it does an excellent job of mimicking the conditions of Mars. That 

includes variables such as temperature, atmospheric pressure, and radiation. 

The researchers have even come up with ways to simulate the Martian dust.

But what is the point if you can’t hop in it and enjoy some alien R&R (that 

is red dust and radiation, not rest and relaxation)? Space agencies have spent 

millions of dollars to send equipment to Mars and don’t plan on stopping 

soon. With all of that money on the line, they want to know that what they’ve 
built will work like it is supposed to. Testing instruments with MARTE can help 
us Earthlings feel a little safer about those investments. 

Mars in a box

Photo credit: Lukasz Janyst/Shutterstock.com

The answers to the crossword can be  

The simulation chamber, named MARTE, is designed to enable study of the 
behavior of instrumentation and samples of different types and sizes in pressure 
ranges up to 10-6 mbar controlling the gas composition, with temperature control 
of samples in the range of 108K to 423K. Photo credit: J. Martín-Gago/ICMM

CAREER FIELDS
• Planetary science

ACROSS
 4.  When pressure goes down, temperature 

goes  . 
 5.  System of springs and linkages that connect 

the wheels to a vehicle 
 6.  “Mars in a box” simulation chamber

DOWN
 1.  People who design, build, and drive  

Baja SAE cars
 2. Lærdal Tunnel country 
 3. CO

2
 is carbon  .

found in this issue of SySTEM Alert!
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To check your work, visit  
www.pitsco.com/sySTEMalert.
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