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Available Academy Courses

•	 Engineering	Principles	&		
Problem	Solving

•	 Engineering	Design	&	Drafting

•	 Engineering	Design	&	CAD

•	 Speed	Engineering

•	 Mechanical	Engineering

•	 Green	Engineering

•	 Civil	Engineering

•	 Aerospace	Engineering

•	 Aeronautical	Engineering

•	 Applied	Engineering	Graphics		
&	Design

•	 Design	Applications	&	
Programming

•	 Robotic	Engineering	–		
Remote	Controlled

•	 Robotic	Engineering	–	
Autonomous

•	 Engineering	Communications

•	 Prototyping	&	Analysis

•	 Senior	Engineering	Project

For	more	information:
800-835-0686

See story on page 6.
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Engineering:
The    in STEME



The	need	for	engineers	
	is	growing	–	fast!

E ngineers touch our lives every day. Whether it 
is the clothes we wear, the videos we watch, 
the smartphone we can’t live without, the 
food we eat, the car we drive, the house we 
live in, the building we work in, the school 

we go to, or the myriad of other things we do on a daily basis, 
engineering plays a major role in each and every one.

General engineering-related occupations are predicted 
to show steady and rapid growth in the next decade. Wages 
for these occupations are the fourth highest of the 22 
Standard Occupational Classification (SOC) major groups. New 
technology will continue to transform the way we live and 
work. The demand for scientists, engineers, and technicians 
will continue to increase. The engineering industry as a whole 
will continue to expand rapidly as technological advances grow 
during the next several years.

Some of the areas experiencing the largest and fastest 
growth are engineering occupations in the transportation and 
transportation-support areas, including the airline industry, 
the automotive industry, and public transportation. The 
construction industry, including materials, architecture, and 
the building and rebuilding of our country’s infrastructure, 
will experience tremendous growth. The health industry is 
also experiencing huge growth that will require a whole new 
generation of engineers.

Biosciences, genetics research, biorobotics, biotechnology, 
and others are prime areas where engineers are needed in 
large numbers. The communications industry can’t find enough 
qualified engineers to support the tremendous needs that 
are out there. From computers to smartphones to personal 
video devices to satellites to the myriad of sensors used in 
everything in cars, homes, and businesses, engineers are 
needed to develop and support these devices.

Information technology is another area where engineers 
continue to be in short supply and probably will be for the 
foreseeable future. Engineers are needed for everything from 
computer programming to the architecture of planning for the 

integration of new technologies in our homes, offices, cars, 
and personal communication devices we use daily.

With the burgeoning green movement comes the need 
for engineers of all types to help develop the products 
and services needed in the twenty-first century. From 
environmentally safe building materials to energy-efficient 
cars, homes, and buildings, engineers are being called upon 
to create, develop, produce, and build all kinds of products we 
have not even heard of today.

At times we forget how important engineers are to our daily 
lives. For instance, recent engineering breakthroughs have 
brought us multi-touch flat screens for phones and computers, 
alkaline rechargeable batteries that will last twice as long (on 
the market soon), and the ability for your car to be a WiFi hot 
spot with the capability to download video in real-time to your 
car. We are now able to go into a hospital and have knees, hips, 
and other parts replaced with parts believed to be better than 
our natural originals. You can thank engineers for that. 

Pitsco believes that the excitement of becoming an 
engineer can be experienced as students are engaged in 
real-world activities in a Missions, Modules, or Suites STEM 
lab. Sparking an interest in students and allowing them to be 
creative through the true application of math and science via 
hands-on activities is at the forefront of everything we do. 

The E in STEM

Jack Hemenway 
VP of Systems Sales & Marketing

Integrated Technology
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The E in STEM

Engineering	at	Pitsco
Design and development 
of earthquake simulator 
requires engineering 
input every step of the way

Engineering is the application of 
science and mathematics to design 
and manufacture a product. At Pitsco, 
engineering takes place in many 
departments of the company. For 
example, let’s follow the engineering 
involved in the production of the 
EQS, one of our newer products. It 
began when the product development 
team suggested the need to have an 
earthquake simulator.

Engineering begins in the Research & Development 
Department. R&D engineering is exciting because it involves 
designing or inventing something new or improving an existing 
design. It requires research, physics, electronics, mathematics, 
chemistry, and much more. R&D engineers have to be creative 
and open to new ideas. Some of the things that they must keep 

in mind when designing a new product are: Is it functional? Is it 
cost effective? Is it something we can produce? Is it safe?

Engineering began on the EQS when R&D set their goals 
and expectations. They then researched the movements 
and forces that an actual earthquake produces. In other 
words, how the earth moves during an earthquake. With that 
knowledge, a machine had to be designed that would simulate 
the same movements and forces on a scale model. Mechanical 
and electrical engineering were combined in the design of the 
EQS. 

Drawings and schematics were produced and prototypes 
were made. Sometimes, several prototypes are made and 
tested before the final design is decided on. When the design 
was complete and all goals and expectations were met, the 
drawings were sent to Pitsco Manufacturing for production. 

Engineering takes several forms at Pitsco Manufacturing. 
Before production of the EQS could begin, each part was 
assigned a part number, a bill of materials was made, routings 
describing how to make the individual parts had to be written, 
tooling had to be designed and made, programs for CNC 
machines were written, procedures for assembling and testing 
the EQS had to be developed, and all the raw materials and 
purchased parts had to be ordered.

All of these steps required various forms of engineering. 
For example, the machinist uses math and knowledge of 
materials, metallurgy, feeds and speeds, and machining 
methods when designing and making the tooling used to  
make the individual parts.

Engineering isn’t just a department at Pitsco; it involves the 
whole development team. Each team member contributes his or 
her knowledge to the design and development of the product. 

The ultimate test of the team and the product goes 
back to the original goals for the product (functionality, cost 
effectiveness, feasibility of production, and safety). When the 
answer is “yes” across the board, Pitsco engineering has done 
its job – in many different ways! 

By Doug Borchardt, Product Engineer 
dborchardt@pitsco.com   

Pitsco Electronics and Final Assembly Supervisor Chris Bearden 
puts the finishing touches on an EQS earthquake simulator.

Product Engineer 
Doug Borchardt
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The E in STEM

We engineer 
the furniture, too!

Pitsco products like the EQS 
wouldn’t be complete without the 
proper environment in which to 
use them. The same engineering 
principles used in producing 
the EQS are used to design and 
produce our six lines of classroom 
furniture. Furniture engineering 
includes the types of materials, 
colors of materials, strength of 
materials, ergonomics (human 
engineering), ADA compliance, 
and ease of assembly. In 2008, 
Pitsco produced almost 2,000 
pieces of furniture including 
student workstations, teachers’ 
desks, storage cabinets, bookcases, 
and tables. 

All of our furniture is ready 
to assemble. Pitsco installation 

teams traveled to 61 locations this 
year to assemble our furniture in 
schools and labs. But even before 
the installations, our salespeople 
employed engineering principles 
when designing the labs for schools.

As they design the lab, they 
must consider the size of the room, 
the location of doors and windows, 
heat and AC ducts, lighting, 
sound systems, electrical circuits 
and location, visibility, traffic f low, 
egress plans, seating areas, and 
other obstructions. 

A great-looking classroom isn’t 
always as simple as it looks. A lot 
of planning (engineering) up front 
makes the lab environment a great 
place for students and teachers. 

(Top right) Mark Kassler stores furniture parts in the Pitsco Education manufacturing 
warehouse. (Middle right) The router head cuts a furniture panel. (Below, clockwise  
from top left) Justin Hunt operates the router as it cuts a furniture panel. Mark Kassler 
 works with furniture panels. Ken Giffin, Billie Smith, and Ronald Perez clean and  
inspect furniture panels.

Photos by Melissa Karsten
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F or more than three 
decades, Pitsco has 
developed activities that 
encourage students to 
pursue engineering and 

technology – the hands-on applications 
of math and science. 

But recent reports and studies, such 
as “Rising Above the Gathering Storm” 

commissioned 
by The National 
Academies, 
indicate that 
the field of 
engineering is in 
jeopardy of facing 
serious workforce 
shortages in 
coming years. 
And given how 

vital engineering is to our modern world, 
it is clear that educators need to interest 
more students in the different fields of 
engineering. 

To do its part, Pitsco created the 
Engineering Academy, a high school 
curriculum focused on engineering and 
problem solving. 

“Courses that interest students 
by coupling their hands and minds to 
experience math and science must 
become a new basic in our schools to 
provide America with engineers and 
technicians essential for our country’s 
strength,” said Pitsco CEO Harvey Dean.

In the Pitsco Engineering Academy, 
students apply the math and science they 
learn in core classes to solve engineering 
challenges. The Contextual Engineering 
Teacher Guides and the Getting Started 
Teacher Guides are used to frame 
Pitsco’s proven STEM activities. These 
activities range from building model 

bridges and solar vehicles to designing 
and building with the new TETRIXTM 
(patent pending) Robotics Design System.

“We have done all the legwork of 
picking out the activities that can be 
done in a class time frame and at the 
appropriate grade level,” said Bill Holden, 
Pitsco catalog product development 
specialist. “And we have put together 
all the tools, supplies, and equipment 
needed in class-sized packages for  
each course.”

Each course is a nine- or 18-week 
curriculum. Currently, there are 16 
courses completed or in development, 
including Engineering Principles & 
Problem Solving, Mechanical Engineering, 
Green Engineering, and Robotic 
Engineering.

According to Holden, one of the 
advantages of Pitsco’s Academy over 
other engineering programs is its 
flexibility.

“Schools are not locked into a set 
of coursework,” he said. “They can 
take one nine-week course or they can 
develop a three-year program. And the 
courses are stand-alone, so 
you can take them in the 
order you want.

“They also won’t have 
yearly licensing fees or 
cumbersome teacher 
training. Our teacher 
training is focused on 
how the system works 
and how to 

organize and maintain the lab.”

Holden also said the Academy’s 
emphasis is on application.

“We are not trying to make this a 
physics or mathematics course, though 
students use those concepts in the 
activities,” he said. “The focus is a real-
world application of those concepts.”

Traditional paper tests are available, 
but the Academy also offers an online 
assessment called the Pitsco Electronic 
Student Assessment (PESA). This option 
provides 50 questions per course, and 
various reports can be generated to 
track student-, class-, district-, or state-
level progress. Each PESA assessment 
is correlated to national ITEA, NSTA, and 
NCTM standards. 

“This form of assessment is 
sophisticated and will allow teachers 
and administrators the ability to look at 
student progress from many different 
perspectives,” Holden added.

Though developing the Academy has 
been a long process, those involved 
believe it is worth the effort and time.

“It’s a rewarding project to work on,” 
Holden said. “The potential for student 
success and for getting more students 
to consider an engineering career is  
very exciting!” 

Pitsco Academy aims to  
promote engineering as a career

By PJ Graham, Technical Writer 
pjgraham@pitsco.com   

Technical Writer
PJ Graham

The E in STEM
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Engineers do more than guide 
a train from Point A to Point B

Many young men in railroad communities of the past 
were regaled with stories regarding the virtue of becoming 
an engineer. They envisioned guiding their trains to distant 
destinations and, if need be, to sacrifice their all for the 
greater glory. The sacrificial ballad of Casey Jones was fresh in 
their minds as their hands reached for the throttle that would 
unleash the fiery fury of the engine. 

Today, there is still the desire to guide a train; however, the 
concept of an engineer has developed a broader connotation, 
particularly with emphasis on the need for various engineering 
occupations. There is a goal to educate from middle school 
through high school candidates who will be acquainted with the 
lexicon and hands-on experiences that surround the variety of 
engineering careers. The need is great as the number entering 
the field should increase 11 percent by 2016.

Pitsco Engineering Academy (PEA) seeks to assuage 
students’ possible trepidations as they experience the 
activities available through the Academy curriculum. 
Participation will contribute to the development of hands-on 
activities, independent thinking, and decision-making skills.  
The Academy includes 16 courses, and Pitsco proposes a 
program schedule because students will demand and need  
new types of learning experiences coupled with logical 
problem-solving abilities.

Federal grants
The financing of these programs may require some 

grant assistance because budgets are frequently restrained. 
Fortunately, a variety of benefactors are on the horizon to 
perhaps allay these fiscal restraints. Some of the more popular 
federal grants may be directed toward potential engineering 
subject matter. 

The National Science Foundation promotes and advances 
scientific programs in the United States and advances 
grants (http://www.nsf.gov/funding/) for science, math, and 
engineering research in education. They are particularly 
interested in the potential of green engineering stressing how 

solar, wind, water, and fuel cell energy work. Pitsco solar- and 
water-propelled vehicles fit the requirements of the NSF funds. 

Other popular government grants are the Carl Perkins 
Act (http://www.ed.gov/offices/OVAE/CTE/perkins.html), and 
Enhancing Education Through Technology (http://www.ed.gov/
programs/edtech/index.html), whose designs are to prepare 
occupationally relevant equipment and vocational curriculum 
materials for learning labs.  

Collectively, these grantors could subsidize courses in 
civil engineering technology, electrical engineering, industrial 
engineering, mechanical engineering, and green engineering. 
These grants would touch on the robotics of the TETRIX™ 
(patent pending) Robotic Design System and the LEGO® 
MINDSTORMS® Education NXT system. In addition, they could 
investigate the essentials of the principles of engineering and 
problem solving to ensure students understand the problem-
solving method in the creation of simple machines. The Pitsco 
kits for trebuchets, cranes, catapults, and mousetrap vehicles 
will help explain the techniques.

Private foundations
Beyond the government grants are several private 

foundations that could assist in the implementation of the 
Pitsco Engineering Academy. The Lawrence Foundation (http://
www.thelawrencefoundation.org/) and Tellabs Foundation 
(http://www.tellabs.com/about/foundation.shtml) focus on 
ecological and other environmental causes that relate to the 
solar and water kits we produce.

Other Pitsco kits will elicit a variety of engineering 
challenges from bridge building to the creation of towers and 
earthquake simulators to CO2-powered vehicles. The beat goes 
on as the variety of offerings that fit the engineering curriculum 
is inexhaustible. Toshiba funds mostly environmental grants; 
Wachovia favors robotics; Qwest promotes innovative models 
including the bridge, vehicle, tower, trebuchet, robotics, and 
aerospace curricula; and Sony Foundation encourages the 
creative, artistic, and technical skills required of tomorrow’s 
workforce and therefore should embrace the PEA as cocreator 
of their objectives. 

The days of the “choo choo” engineer are still with us, but 
the “tracks” have been cleared for the emergence of well-
equipped students who can select from a variety of career 
possibilities that revolve around civil, robotic, mechanical, 
aerospace, and green engineering – and beyond. 

Throw	a	switch	for	the	right	track
Funding Opportunities

Pat Forbes 
Education Liaison

The E in STEM
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A new appreciation for bridges

Recently I completed the Module Engineering Bridges, in Industrial 

Technology. I thought it was a very informational and interesting module 

because we got to experiment on the concepts we were learning by building 

our own bridge. We got to see first-hand where pressure points were and 

why some techniques are better than others.

One piece of information I learned that really surprised me was that 

triangles are the strongest shape or figure you can use to hold up a bridge 

and make it able to support the load it should. I never really thought about 

how some shapes (such as triangles and arches) provide more support than 

others (like rectangles, squares, and pentagons). After going through this 

module, I can definitely see why using triangles make bridges stronger. It 

sends the weight down both sides of the triangle and toward the ground. 

This puts the pressure on the substructure that should be strong enough to 

support the weight.

Knowing how to use trusses (or triangles) to make a bridge strong 

would be a necessity to anyone who is looking into becoming a bridge 

engineer. For them to be successful, the bridge engineers would have  

to be able to design and build strong, solid, sturdy, durable, and reliable 

 bridges. The bridges would have to be able to support thousands of 

pounds and be made of materials that did not catch strong winds which 

would cause the bridge to sway and rock. If they do not know how to do 

this, the engineers endanger the lives of hundreds of people, possibly 

even themselves.
Learning how to make a bridge was very, very fascinating. I liked 

gaining knowledge about what constitutes as a good bridge and what all of 

the engineering terms meant. It was a very fun and challenging module.

Rachel Lundberg, 7th grader 

Norwalk Middle School 
Norwalk, Iowa 
Modules Facilitator: Steven Kaster

 Prizes: A TETRIX™ Robotic  
Design System ($399 value) for  

 student and $100 gift certificate 
 for teacher

1st

Critical education
Essay contest finalists 
discover the depth of 
Pitsco curriculum

A professor once told me that  
the most important lesson of a formal 
education is that it teaches students 
to think critically. Reading the essays 
submitted to the Pitsco Systems Essay 
Contest has shown me that our products 
are helping students to do just that.

Middle school student Daniel DeLuke, 
from Hopewell Crest School in Bridgeton, 
New Jersey, learned this “critical” lesson 
while going through the Computer 
Graphics & Animation Module. “This 
Module has changed my perspective on 
computer graphics and animation,” Daniel 
wrote. “I used to think anything to do 
with computers and video games was for 
nerds. Now I understand that it is really an 
interesting way to take regular everyday 

ideas and use creativity to change 
peoples perspectives of life.”

Fellow Hopewell Crest student Amber 
Glenning realized, while going through the 
Forensic Science Module, that in order 
to solve problems in the “real world,” 
sometimes you have to get creative. “Not 
everything has to be done exactly how the 
book tells you. It let me think outside the 
box. There were no limitations on how  
far my imagination could go.”

By Scott Sims, Technical Editor 
ssims@pitsco.com  
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Amber Glenning, 8th grader 

Hopewell Crest School 
Bridgeton, New Jersey 
Modules Facilitator: Matt Hitchner

Prizes: Puzzles, games, and kits  
 ($100 value) for student and  

 $100 gift certificate for teacher

2nd Forensics: an investigative future
My best experience in the Tech Lab would be when I was in the module Forensics. Forensics gave me a view for the future. It opened my eyes to a forensics job opportunity. I began considering possibly jobs such as crime scene investigation, becoming a detective, or a cop. Each of these jobs would become a very good job for me. I realized this while being in that particular module. It played to almost all of my strengths. There were no boundaries on how far I could think. I was able to put all the pieces of the case together like a puzzle and come up with the right conclusion. I think if I did choose to do this job, I would be very good at it.I learned a lot in this module and these things interested me. I learned things such as how to extract DNA, collect finger prints, compare hand writing, and how  to collect trace evidence. I learned the basics of Forensics. I discovered the start  of forensics and how it was created. Many interesting facts can be uncovered  in Forensics.

I liked this module very much. It gave a lot of information, so I did not feel as if I was wasting my time in school. It was also a very hands-on module. For example, each session you had to do an activity or an experiment that involved a lot of hands-on operations such as measuring out fingerprints, putting evidence in bags, mixing buffer solution or other chemicals together, and even examining evidence. You had to do a lot, therefore I didn’t get bored. 
Forensics also expanded my creativity. Not every thing has to be done exactly how the book tells you. It let me think outside the box. There were no limitations on how far my imagination could go. They encouraged thinking out of the normal when you were trying to figure out what happened at a crime scene. If you had no imagination you could not do this part very well. The Most important reason I like this module was because you used all you learned at the end of the section to solve a problem. You had to really think about what you were doing. Forensics definitely peeked my investigative interest. Who knows, maybe CSI is in my future.

Some of the students tried to be funny 
when writing their essays, and others 
were more serious, but all of the entries 
this year had a similar theme, which is 
that the educational opportunities Pitsco 
products provide are not just isolated to a 
single subject or classroom.

Nethaum Mizyed, an eighth-grade 
student from Finley Junior High School 
in Chicago, Illinois, was able to see how 
information learned in one class could be 
applied to another. “In math class I noticed 
that I already knew a lot about measuring 
angles. When I thought about it I realized 

it was because of BioEngineering. In this 
Module, I measured angles almost every 
session. This helped me in my math class.”

Congratulations to all of the finalists, 
particularly Glenning for her second-
place finish and Rachel Lundberg of 
Norwalk (Iowa) Middle School, who 
captured first place.

My professor opened my eyes to what 
education truly could be. Reading the 
essay submissions for this year’s contest 
has shown me that Pitsco is doing the 
same thing for every student it reaches. 

3rd Place – Nethaum Mizyed
Finley Junior High 
Chicago, Illinois 
Modules Facilitator: Sue Smith

4th Place – Jordan Lamb
Mill Creek Middle School 
Lenexa, Kansas 
Modules Facilitator: Melissa Eker

5th Place – Kenneth Gallipo
Jorge Mas Canosa Middle School 
Miami, Florida 
Modules Facilitator:  
Margaret Bastida
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Algebra and Star 
Academy provide 
alternative routes  
to success

Considering the pressure that school 
districts face with high-stakes testing 
and poor graduation rates filling the news 
headlines, it isn’t a surprise that academic 
interventions have become a hot topic.

Everywhere you turn, you read about 
the local school district implementing 
the latest intervention program – reading 
interventions, math interventions, 
behavioral interventions, and so forth.

In consulting a great resource 
offered by the Association for 
Supervision and Curriculum Development 
(ASCD), I discovered in EdSpeak that 

“intervention” is defined as “A program 
that does something different from 
what was done before in an attempt 
to improve a situation.” As a reader of 
The Pitsco Network, you are fully aware 
that our solutions perfectly fit into the 

“intervention” category! We recently 
developed two intervention programs 
from the ground up. Let me explain.

As a response to the growing 
pressures stemming from the No Child 
Left Behind legislation earlier this 
decade, Pitsco Education developed  
two specific interventions – Algebra  
and Star Academy.

Algebra & Nation’s Report Card
As I wrote in 2007, the statistics  

are staggering when reviewing the 
struggles of America’s youth when it 
comes to learning mathematics. Since 
that article, the National Assessment of 
Educational Progress (NAEP) data for 
2007 were released.

One only needs to see the 
2005 and 2007 NAEP results to fully 
understand why math was one of the 
two areas of focus in the initial NCLB 
legislation. More than 150,000 Grade 
8 students took the mathematics 
assessment in 2005 and again in 2007. 
The results from both years of the 
assessment, broken into four categories, 
are as follows (with percentage of 
students scoring in each category): 

•	 Advanced (6 percent in 2005;  
7 percent in 2007)

•	 Proficient (23 percent in 2005;  
24 percent in 2007)

•	 Basic (39 percent in 2005;  
39 percent in 2007)

•	 Below Basic (32 percent in 2005;  
30 percent in 2007)

As if roughly 70 percent of the 
students scoring Basic and Below Basic 
in both years isn’t bad enough, the 
results are even more unnerving when 
compared to the Grade 4 mathematics 
assessment – performance drops 
substantially in the four years between 
Grades 4 and 8:

Having seen dramatic success with 
our Modules in Technology Education 
and Family and Consumer Sciences labs 
during a 20-year span, we realized we 
could offer districts an innovative math 
solution that was truly an intervention. 
To assist both middle schools and 
high schools, we developed two math 
intervention programs: Pre-Algebra  
and Algebra I. 

We developed both programs not 
only to provide a different instructional 
methodology, but also to provide 
schools with different results than they 
have experienced with more traditional 
methodologies. 

High School Dropouts
With approximately 800,000 

students annually leaving school without 
an adequate high school education (as 
defined as anyone with a GED or less 
education), a sizeable intervention is 
most certainly needed.

To this end, we began developing the 
Star Academy program in 2005. This 
school-within-a-school model targets 
students who are, at minimum, one 
school year behind their peers and 
currently floundering in Grade 8.

In the program, students experience 
four core subject areas (math, science, 
English language arts, social studies) 
and all other coursework within the realm 
of their Star Academy “family.” The 
program is operated on a block schedule, 
enabling students to gain two years of 
schooling in one. (In our exit interviews 
with students at the first implementation, 
we learned the motivational power of 
gaining back the “lost” year.) 

Additionally, students experience a 
substantial support system in the Star 

(continued page 17)

Academic interventions a hot topic
Matt Frankenbery
Director of Education

Education Perspective

Grade 4th 8th

Grade 4th 8th

2005

2007

Proficient 30 23

Basic 44 39

Below Basic 21 32

Proficient 33 24

Basic 43 39

Below Basic 19 30
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Find other Pitsco 
facilitators with whom  
you can share experiences

It’s an old phrase 
apparently coined in 
the 1940s: “the buddy 
system.” It was originally 
applied to swimmers 

and scuba divers who used this approach to ensure each other’s 
safety. It’s also been applied to mountain climbers where two or 
more people (or teams) watch out for each other in dangerous or 
treacherous situations. 

How about in the classroom? Some might say there are times 
when your lab might be considered a precarious place to operate! 
Seriously though, the buddy system, as it applies to education, is 
worth investigating. Maintaining our analogy, teachers are thrust 
into the challenging world of teaching – much like a fledgling 
scuba diver who’s just achieved certification.

In many districts, new teachers are paired with experienced 
mentors who can guide and oversee their first steps – much 
like a buddy does in diving. In our Pitsco labs, we too have an 
initial education seminar. As you know, this experience provides 
the basics in terms of system design, technical elements, 
and classroom management. Beyond that we have full-time 
customer service experts in place ready to assist you with the 

hardware, software, and operation of your equipment in  
case anything goes wrong.

But what happens after you survive your first semester or 
year in this new environment? Who’s got your back? Who’s your 
buddy that can ensure your “safety” and effectiveness in the lab? 
This is another area where functioning in a Pitsco Education lab 
differs from traditional teaching assignments. 

You may very well be the only one in your entire school who 
has any real training or background regarding this method of 
instruction. If that is the case, then what can you do? The answer 
is to find a buddy! This may require forging a relationship with 
a teacher in a similar situation from another building or from 
another city in your region.

Networking with other facilitators can foster creativity, 
provide encouragement, and ensure you’ve got a trusted, 
knowledgeable resource when you’re facing tough situations. 
Often these relationships serve as the catalyst for innovation and 
efficiency as they relate directly to key elements in the classroom, 
such as orientation and generating student cooperation.

Many states have organized Pitsco user groups where you can 
meet other lab teachers and build these important relationships. 
You can also contact the Pitsco sales representative in your area 
to learn when and where the nearest group meets. 

So, regardless of whether you’re spending spring break scuba 
diving, enjoying a summer vacation trekking across mountain 
peaks, or teaching in a Pitsco Education lab, use the buddy 
system. . . . You’ll be glad you did!  

Who’s	your	buddy?

Three Rs – ’riting, researching, and reading 

Mark Maskell 
Teacher Education Specialist

Teacher Education

Science, technology, engineering, 
and math, make room for the three 
Rs – correction, two Rs and a W. 
Curriculum Specialist Deborah Muse 
brings her English expertise to the Pitsco 
curriculum table.

Deborah Muse is no stranger to 
Pitsco. Having worked at Pitsco for 
five years, Muse believes in the Pitsco 
mission and continues to share her 
expertise of writing, researching, and 
reading in a new way. Her interest in 
working for Pitsco was piqued because 
she wanted to be part of a company that 

was making a difference in education.
“I appreciate that everyone here 

is committed to a common goal and 
we believe in what we are doing. The 
mission of the company is paramount, 

and the culture of the company really 
provides an atmosphere that promotes 
mutual respect and individual growth.” 
She added, “I am always learning new 
things and working on new projects, 
which is really key for me, too.”

For the past four years, Muse has 
shared her passion and talents as the 
Editing Coordinator, writing the Synergy 
Help file, Web articles, Network articles, 
business letters, marketing pieces, 
special projects, and much more. “I 
loved my job as the coordinator,” Muse 

Ruthie Gaddy, Teacher Education and PR Coordinator 
rgaddy@pitsco.com   

(continued page 17)

Curriculum Specialist Deborah Muse
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Doing leads to more memorable experience
Immediate feedback and sense of satisfaction give students confidence

I ntroduction: Barry Head has been the principal at 
North Augusta (South Carolina) Middle School for 
11 years, and the school is in its first year with the 
Pitsco Education Modules program. Three other 
schools in the district have Module labs, and the 

plan is for all 10 district middle schools to get the program 
eventually. Head holds a Master of Education degree from the 
University of South Carolina.

TPN: The Pitsco Network
BH: Barry N. Head

TPN: When did you first see a Pitsco Modules lab in action 
and what were your initial impressions?
BH: I was first introduced to the concept in the late 1990s. 
When we had an opportunity to apply for a grant through Public 
Education Partners in the spring of 2007, I reacquainted myself 
with the concept and really began to see firsthand by visiting LBC 
Middle School in Aiken County the phenomenal opportunities 
that this provided for young people. When I returned from that 
visit, I immediately planned an opportunity for the committee that 
was writing our proposal to visit both LBC and Schofield Middle 
Schools’ labs. I knew that once they saw students in action that 
they would become excited about making this happen for NAMS! 
That experience changed the committee’s entire perspective, as 
it did mine. We went from “this is something that we could use” 
to “this is something we must have for our students.” 

TPN: Why were Modules implemented at your school and 
how were they funded?
BH: The Modules that we chose were selected by a group of 
science and math teachers here at NAMS. I felt it was most 
important that my teachers make these selections and that it 
not be dictated by me. They are the experts in their respective 
fields and I have learned over the years to trust their judgment on 
issues central to our goals as they relate to our South Carolina 
standards. Public Educational Partners (PEP) and the Aiken 
County School District funded the lab, with a significant amount 
of funding coming from individuals and businesses through PEP.

TPN: What makes Pitsco’s Modules such an effective 
teaching tool?

BH: The beauty of the Pitsco Modules is that students from 
different academic levels can participate in the learning process 
together, and that because they are doing instead of memorizing 
or studying, or answering questions, it becomes a more 
memorable experience. They receive immediate feedback and 
must return to prior screens and retrace their steps to discover 
what it was that they did not do correctly. It also gives students 
a real sense of satisfaction to build or create something tangible. 
The system positively impacts students who are at different 
levels intellectually and academically; for many of the students 
who struggle in school, it gives them an opportunity to feel good 
about their education on a level they have never experienced 
before. These students, in many instances, actually adjust better 
than some students who are advanced. The reason, I think, is 
that struggling students have always had to try harder to “get” 
school as it is presented in the traditional models, and this gives 
them a fresh opportunity and a sense of success that many have 
not felt in a long time. One of the reasons that our school has 
been successful over the years is because our faculty recognizes 
that all kids do not learn in the same manner or at the same rate 
and we are always looking at ways to present material in different 
models. The Pitsco lab provides this in a manner that is difficult 
to accomplish without the appropriate technology. 

TPN: What is your school doing specifically to address 
STEM (science, technology, engineering, and math) 
education?
BH: We just received a new laptop lab where teachers can take 
the students to work on different curricula. We have a very strong 
math and science program, and the addition of the lab has really 
sparked excitement in our students and teachers. We provide our 
students with the opportunity to take pre-algebra in the 7th grade 
and also offer Algebra 1 for high school credit in 8th grade. I am 
proud to state that our students consistently perform at or near 
the top in our district in math, and we have expanded the number 
of students exposed to Algebra 1 greatly. We do not push kids 
into this course if they are not ready, but we do immediately 
begin making the students aware of their potential when they 
arrive in 6th grade.

TPN: There seems to be a stigma attached to engineering 
at the middle and high school levels – it’s only for math 
whizzes and boys. What can be done to change that 
mind-set?
BH: I think that is beginning to change – one way of bringing 
about this change is exposing all students to a diverse group of 
engineers that live and work in our community; we are fortunate 

Barry N. Head 
Principal 
North Augusta Middle School 
North Augusta, South Carolina

Administrators' Corner

The Pitsco Network February-March 2009      12



to be close to Savannah River Site. They provide opportunities 
for the engineers to visit our schools and their workforce is 
diverse. We are also fortunate to have access to resources at the 
University of South Carolina-Aiken, which has a science and math 
center, and they offer great resources for our schools. USC-Aiken 
is rated first among the top public baccalaureate colleges in the 
South for 2009, according to U.S. News & World Report. We are 
so grateful to have this resource close to our school community.

TPN: How do the Pitsco Modules help to get young 
students excited about STEM-related careers?
BH: It really is something that you have to see in order to really 
understand the impact this has on young people. I have been in 
education for 25 years, and I can tell you that this is the “real 
deal”; veteran educators are skeptical folks when it comes to 
the newest fad. When you see the transformation in the students 
while working in the lab, you realize that this is no fad; that this 
is the education model of the future – and the present. I do 
believe it is essential to find the right person to supervise and 
monitor the lab and to provide an adequate space. These two are 
essential to the success of the lab, I think. We are very fortunate 
to have Mrs. Pat Randall as our lab supervisor. She is the perfect 
person for this position. 

TPN: What has your district done to address students’  
and teachers’ technology needs?
BH: Our district does an amazing job of making the most out 
of every dollar spent in pursuit of a quality education for our 
students, who benefit from the use of interactive whiteboards, 
student response systems, and computer-assisted and distance 
learning opportunities. Our district has been very supportive 
of focusing on the essentials as they deal with ever-diminishing 
state funds. Technology is a priority of our district. We are 
grateful for the support that we receive from Public Education 
Partners, a nonprofit organization that provides tremendous 

resources to our schools. Without this partnership, Pitsco labs  
in all of our middle schools would be difficult, if not impossible,  
to achieve. 

TPN: What results has your school district realized since it 
started implementing Module labs several years ago?
BH: Our school is eagerly awaiting data that will be available 
after taking our state tests in the spring, and we anticipate the 
excitement and interest generated from the lab will transfer over 
into improved scores on these tests. We already do fairly well  
on these, but we expect data will show that this has impacted  
our school significantly. We will track this data over the next 
several years.

TPN: Career and Technology Education (CTE) is not a core 
area of study in most school districts. Should it be?
BH: I do think that Career and Technology Education is important. 
We do have a career specialist who works with our students. 
Helping kids plan for their future is vital in today’s global 
economy, and technology is everywhere and increasing greatly 
by the day. Certainly, the workforce of tomorrow – say 20-25 
years from now – will look very different than it does today, 
and we need to prepare our kids for this. The biggest obstacle 
to providing appropriate technology courses is, of course, 
funding. It must be a state priority, and I feel a national priority, 
if our country is going to compete in the global workforce. It 
is expensive, but the cost of not doing this now will be tragic 
for our country. We as a state and a nation are not there at 
this point, but I am hopeful that this will become a state and 
national priority. That is why a college education is so expensive 
today, and we do have some of the best universities in the world. 
People come from all over the world to receive higher education 
opportunities. I have always struggled with the notion that we as 
a country accept that it is an expensive endeavor at the college 
level but believe we can do it cheaply at the public school level. 

Module sponsors

•	 Alternative Energy: Bridgestone Firestone
•	 Applied Physics: North Augusta Rotary Club
•	 Astronomy: Community Foundation for  
 the CSRA
•	 BioEngineering: Posey Funeral Home
•	 CNC Manufacturing: Food Lion
•	 Digital Video: Wachovia
•	 Energy, Power & Mechanics: Parsons
•	 Engineering Towers: Bechtel Savannah River, Inc.
•	 Environmental Issues: Weyerhauser

•	 Forensic Science: Ray and Lyn Fleming
•	 Material Science: Halocarbon Products Corp.
•	 Microbiology: Aiken Regional Medical Centers
•	 Plastics & Polymers: Public Education Partners
•	 Research & Presentation: Community  
 Foundation for the CSRA
•	 Robots: Homebuilders Association of  
 Aiken County
•	 Water Management: City of North Augusta
•	 Weights & Measures: GlaxoSmithKline

at North Augusta Middle School
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How many times have you asked someone for a  
recipe that they don’t have written down and they simply  
say, “a little of this and a little of that”? That’s exactly what 
my challenge was in an effort to find the recipe for an apple  
crisp my mother and grandmother used to make, which  
came from the bakeries in Vienna, Austria, where they lived.

 
 

Having grandparents who escaped Eastern Europe to begin 
a new life in America, I can still remember my grandmother’s 
famous pies and wanted to capture the recipe so I too could 
pass it on. The measurements were vague, but the contents 
and the process were clear, although a bit cumbersome. 

Because I am somewhat “dough challenged,” and the old 
school recipe calls for homemade dough, I chose the simple 
route: Pillsbury 9" pie crusts. The thin, rectangular Austrian 
apple crisp or strudel is a lighter version of a traditional apple 
pie and perfect for this time of year when apples are plentiful 
and we have had our fill of heavy desserts. 

An	apple	a	day	the	“old	school	way”

Launch	into	learning

Dan Petersen 
Sales Consultant

Vienna-style Apple Crisp

Ingredients:
Two 9" premade Pillsbury pie crusts  
   (refrigerated section)
4 to 6 cooking apples (depending on size),  
   peeled and thinly sliced
1/4 to 1/3 cup bread crumbs from two  
   croissants (or similar rich, buttery bread) 
1 cup sugar
1/2 stick butter, cut into small pieces
1/2 tsp cinnamon
1/2 tsp nutmeg
10" x 14" greased cookie sheet

Icing:
1 cup powdered  
   sugar
1 tbsp soft butter
1/4 cup milk

 

Directions:
Preheat oven to 400°. 
Roll out both pie crusts to form two 

rectangles, roughly 10” x 14” each. Place  
one sheet of dough onto greased pan,  

spread with half the bread crumbs and  
sliced apples, and top with sugar,  
remainder of bread crumbs, cinnamon, 
nutmeg, and pieces of butter. Top with 
second 10” x 14” sheet of dough, add slits, 
and brush with milk.

Bake at 400° on middle rack for 15 
minutes, and then reduce temperature to 350° 
for 15 minutes or until crust is golden brown.

While the apple crisp is baking, mix 
powdered sugar with butter and slowly add 
milk to form icing. Top crisp with icing  
once it cools slightly.

By Cody White, Technical Editor 
cwhite@pitsco.com   

Catapult activity gives 
students a ground-level  
understanding of math 
and science concepts

Lab facilitators work every day 
to prepare their students to become 
the science and technology leaders of 
tomorrow. And one of the best places 
to look in the campaign to arm students 
with the knowledge and skills they will 
need for the future is the past – the 
thirteenth century to be precise. 

The Catapults Getting Started 
Package from Pitsco Education 
contains all of the materials needed 

for 25 students to construct 
their own rubber band-
powered catapults, as well 
as all the content resources 
and supplementary materials 
they will need to achieve a 
hands-on understanding of a whole host 
of physical science and mathematics 
concepts.

After building their medieval siege 
machines, students conduct experiments 
to attain mastery over their devices, 
launching pieces of clay at targets, 
recording the results, and making 
calculations to determine the proper 
catapult and ammunition adjustments 
needed to refine their aim. 

In the process, students internalize 
all sorts of fundamental science 
concepts. Students learn about potential 
and kinetic energy, projectile motion, 
vectors, trajectory, simple machines  

– the activity can be used to explore  
nearly any aspect of physical science  
the teachers and students desire.  

And beyond that, it is just a lot 
of fun. Bill Holden (aka Dr. Zoon), 

(continued page 17)
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A pair of Network meetings 
were held recently in Illinois 
and Indiana, giving teachers an 
opportunity to “network” with 
their peers. The Illinois facilitators 
gathered at Finley Junior High 
School in Chicago Ridge (left), 
where Sue Smith served as host. A 
group of Indiana teachers gath-
ered at Chauncey Rose Middle 
School in Terre Haute (right) and 
were hosted by Jeannette Riggs 
and Bill Latta. Module Network 
meetings are conducted twice each 
year by Illinois-Indiana Pitsco 
Education Sales Representative 
Dennis Kunka. See page 29 for 
details on a geocaching activity 
shared during the Illinois meeting.

The Partnership for 
21st Century Skills has 
released A Transition Brief: 
Policy Recommendations 
on Preparing Americans for 

the Global Skills Race, in which they outline what they consider 
are the necessary changes needed in our educational system. 
These changes will prepare our students to be competitive in 
the global economy, and The Partnership strongly believes that 
students today need an adaptable and flexible skill set. These 
skills include: creativity, innovation, critical thinking, problem 
solving, initiative, self-direction, leadership, and responsibility.

I performed an Internet search for how twenty-first century 
skills were being implemented in classrooms today and found 
many different approaches. There were even a fair number of 
opinions voicing opposition to this movement and calling it 
just another educational trend or fad. However, I found more 
positive articles showing how teachers had changed their 
approach and made a concerted effort to include these skills 
into their everyday teaching. The majority yielded 
results of a positive nature and expressed how 
students were learning more in the classrooms 
than they did in a traditional setting. 

One of the goals for teaching twenty-first 
century skills is “to ensure that the American 
economy is strong and viable and 
students graduate high school 

capable of prospering in 
college and the 21st century 
workplace.” That sounds like a 
very reasonable goal to me. 

President-elect Obama 
has been made aware of the 
twenty-first century skills and 
is currently a supporter of the 
initiative. The Partnership for 
21st Century Skills has made a 
few recommendations to the 
newly elected administration 
that focus on three main 
areas: lead, mobilize, and empower. 

Our hope at Pitsco Education is that President Obama  
and his staff at the Department of Education will put forth a 
sincere effort in giving all students an opportunity to develop 
the skills needed to succeed in the twenty-first century. Pitsco 
Education has always made it a priority to create educational 

products and curricula with a hands-on approach that 
incorporates all of these skills. It’s not just an 

educational trend or fad for us, as we have seen 
proven success for teachers and students using  
our products for more than 30 years.

 (For more information, visit http://
www.21stcenturyskills.org) 

Lead,	mobilize,	and	empower
Partnership for 21st Century Skills recommends that
the Obama administration focus on these areas

Tim Cannell 
Education Specialist

21st Century Skills

President Barack Obama
Courtesy of www.change.gov

Networking Module facilitators
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Can’t find your catalog? Go online!
Go green when you purchase electronically – and do it any time of day

Log on to 
www.consumables.pitsco.com/store/

for all your consumables needs.
Add to Cart

Pitsco Education  •  800-828-5787  •  www.pitsco.com

Amber Brooks 
Systems Project Communications Coordinator

On the Web

C O N S U M A B L E S  A N D  
R E P L A C E M E N T  P A R T SLooking for Pitsco Education 

consumable items? There is a  
convenient place to find them online:  
www.consumables.pitsco.com. The Web 
site is easy to navigate and ordering, 
shipping, and billing couldn’t be simpler. 

Go to the Web site and use either 
option for locating what you need: 

•	 Navigate the Browse menu on the 
left side of the page if you know  
the title of your Mission, Module,  
or Suite. 

•	 Use the Search box in the top left to 
find an item using a product name 
or item number. We are able to list 
more items and pictures on the Web 
than in our catalog.

If you would like to purchase an 
item, put it in your cart using the Add 
to Cart button. If you have a hard time 
finding things such as rulers, folders, 
headphones, and other items, go to the 
General Consumables and Replacement 
Items link, under Browse. To view the 
cart contents at any time, click either 
My Cart or View Cart, in the upper-

right corner of the page. The 
screen that appears enables 
you to remove items or change 
quantities. And don’t miss the 
Wish List feature. The Wish List 

is a convenient  way to set aside items 
to order later. You can also share your 
wish list with others.

When you have finished shopping, 
verify your cart’s contents and then 
click Checkout. If you already have a 
Consumables account, sign in with your 
e-mail address and password. Otherwise, 
you must create a new account. You will 
be prompted to enter basic information 
such as your name, e-mail address, 
password, and shipping and billing 
addresses. After the correct information 
has been entered, click Complete Order 
and choose a billing option (credit card 
or purchase order).

A couple of online help resources 
are available. First, if you cannot find a 
particular product, click the Can’t Find 
It? button in the top right. Provide the 
requested information, as well as a 
description of the item or information 
you are seeking, and click Submit. You 
will then receive a follow-up e-mail. The 
second way you can get online help is 
by clicking the Contact Us link at the 
bottom of the page. Then, click the 

Help Desk link. Fill out the requested 
information, as well as a description of 
the item you are seeking, and click Send. 
You will then receive a follow-up e-mail.

If you have questions about ordering, 
shipping, billing, your account, returns, 
or other pertinent information, click the 
Support link at the top of the page. If you 
don’t see what you’re looking for, call our 
toll-free line at 800-828-5787. We look 
forward to assisting you online! 

The Pitsco Network February-March 2009      16

consumables.pitsco.com/store/
 www.pitsco.com
www.consumables.pitsco.com


Interventions a hot topic (continued	from	page	10)

reflected, “but it only fed part of my creative side.”
Writing is a key component in the Curriculum Specialist 

position, and upon transfer to the Curriculum Department, 
she immediately got a taste of what she would be creating. 
Muse is currently developing three titles for English 
Language Arts Quests for Star Academy. Her next project 
will be contributing to the Suites update.

Muse’s editing and writing experiences as the Editing 
Coordinator are certainly not the only skills she offers to the 
Curriculum Department. Prior to joining Pitsco she worked as  
an instructor at Pittsburg State University. She also has 
experience in grade levels K-12 as a substitute teacher, and  
she worked as a private tutor and at the Missouri Southern  

State University writing lab.
“The most difficult thing about teaching writing has 

little to do with correct grammar,” Muse pointed out. “The 
challenge is helping students see the value of written 
communication and how it plays a part in their lives each 
day. Once they make this connection, the other elements of 
writing all fall into place.” 

The elements have indeed fallen into place for Muse as 
she is eager to impact the lives of thousands of students 
across the country. “Not only is this a great responsibility, 
but it is also a great opportunity to make a difference in the 
lives of all those students. In the classroom, you are limited 
by the amount of seats you can fill.” 

Three Rs – ’riting, researching, and reading (continued	from	page	11)

Pitsco’s product development director, 
remarks, “The catapult activity naturally 
draws students’ attention, as they love 
contraptions that put inanimate objects 
to flight.”

First appearing in Greek and 
Roman times, siege machines were in 
rigorous development all the way up 
until the West’s discovery of gunpowder 
around 1250. The model students build 
approximates a type of torsion-powered 
catapult known as a mangonel, which 

was used to fling rocks and fireballs  
and to bring down fortress walls. 

The process students undergo 
in mastering the physics of their 
catapults actually mirrors the trial-
and-error approach used by ancient 
catapult engineers, those premodern 
innovators whose ground-level exposure 
to physics gave them an instinct for 
the forces they worked with. But with 
a millennium's worth of improved 
understanding, there is no reason 

today's students won't be able to  
do even better.  

In addition to the construction 
materials, the Catapults Getting 
Started Package includes the  
approved ammunition (clay), the  
Siege Machines book (a primer on  
the history and science of catapults as 
well as a resource for creative catapult 
activities), and the Catapults video 
(step-by-step instructions showing how 
to build the device). 

Academy that not only focuses on their 
needs but also works with their teachers 
and parents/guardians to focus on the 
whole child.

Growth of the Program
There are currently 20 

implementations of the Star Academy 
Program™ across the United States, 
and the results from our sites have 
been tremendous! At the initial 10 sites, 
the average success rate of students 
accelerating from Grade 8 to Grade 10 
in their one-year experience was 83%. 

Yes, that means 83% of the students 
who had been “tagged” as most likely to 
drop out, not only stayed in school, but 
they actually regained the lost year of 
schooling they so desperately desired. 

Leading Educational Change
So, regardless if you are an 

exploratory teacher, core math and 
science teacher, or Star Academy 
teacher, you can see that Pitsco 
Education vows to assist you by 
continuing “To lead educational change 
that positively affects learners.” 

Resources for this article:
•	 EdSpeak by Diane Ravitch
•	 The Price We Pay: Economic 

and Social Consequences of 
Inadequate Education by Clive 
Belfield and Henry Levin

•	 Algebra from Pitsco 
Education:	www.pitsco.com/

algebra

•	 Star Academy from  
Pitsco Education: www	

.staracademyprogram.com

Launch	into	learning	(continued	from	page	14)
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Engineering	
Interest
California Modules students 
discover a world of possibilities  
in technology labs

 By Tom Farmer, Editor  
 tfarmer@pitsco.com
Photos by Rod Dutton, Creative Director  
rdutton@pitsco.com
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Racing to learn

The kids get to see it and hear it 
and do it and feel it. When they  
put it all together, they say, ‘Oh,  
I really understand it now.’

Team McLeish Brothers’ streamline vehicle reaches speeds in excess 
of 200 miles per hour on a motorcycle engine and holds more than 
50 land-speed records.

California

Students can’t wait to see 
what’s next in California 
teacher’s Modules lab

Robert McLeish has it all. He loves his career, he’s 
passionate about his hobby, and the two overlap. It doesn’t 
get any better than that. Except for his students – they are 
the lucky ones at the intersection where McLeish’s career 
(teaching) meets his hobby (land speed racing). 

Talk about a real-world education. It’s not unusual for 
McLeish to bring parts from the Team McLeish Brothers’ 
streamline vehicle, which holds nearly 50 records in various 
power divisions at the Bonneville Salt Flats in Utah – aka, “the 
fastest place on earth” – El Mirage in California, and through 
other racing organizations.

“I have pictures, trophies, signs, T-shirts, and other racing 
memorabilia around the room,” McLeish said. “I explain to 
students that what they are learning today will help them in the 
future to do the same kinds of things that we do.”

McLeish and his brothers – Derek, David, and Douglas – 
have been avid motorcycle enthusiasts since their father was 
a general administrative coordinator for Yamaha International 
when they were growing up. Since cobbling together their land-
speed vehicle (motorcycle as its base) in 2001, Derek has been 
the driver and his brothers have brought their expertise to the 
table as a support team.

“Everywhere we went, Derek would introduce me to his 
friends and fellow racers as a teacher. He would tell them 
to ask me what kind of class I had,” said McLeish, who is in 
his eighth year facilitating a Pitsco Education Modules lab at 
Tuffree Middle School in Placentia, California. “He’ll explain to 
other people, ‘You can’t believe middle schools are doing this. 
They have a wind tunnel. They test cars; they’re racing cars, 
and building engines.’”

And more. McLeish estimates that the majority of his 17 
Modules teach racing concepts including gears in Energy, 
Power & Mechanics, structural engineering in Engineering 
Towers, design in CADD, wiring in Electronics, computer chips 
in Computer Technology, and, of course, engines in Engines.

“We like to connect the things students do to the things 
done in real life,” McLeish explains. “What I’m trying to show 
them is the things they learn in the class they can incorporate 
and use them elsewhere. They really learn to put things 
together and get a feel for the engineering fields in here.”

Student racers
McLeish isn’t the only one who shares with students his 

passion for racing. Through the years, several students have 
talked about their racing exploits ranging from go-cart midgets 
to 1/8th mile dragsters.

Avery, an eighth grader, recently brought his mini dragster 
to school for an educational session that culminated with the 
firing up of the Briggs & Stratton five-horsepower engine.

“He was so thrilled to take the course so he could see how 
the engine really works and incorporate some of the things 
he saw in drag racing here in the classroom,” McLeish said. 

“Racing is in his family. His sister races, and his mom and dad 
are the mechanics.”

Another student, Micah, brought in his quarter midget 
Honda race car. “We videotape it, ask questions about it, and 
let the student take the lead. He explains how races work, the 
engine, and the safety he goes through,” McLeish said. “We ask 
the father to tell a little about it, and the next day I’ll show the 
video to the other classes. It’s very easy with the new cameras. 
I put it on the video projector, and we talk about it.”

To read about racing in a magazine or a book is one thing. 
To complete hands-on activities at the Research & Design 
Module is another. But to see and hear a classmate talk about 
his race car – that makes an unforgettable impression.

A great teacher
McLeish’s passion for racing and teaching does not go 

unnoticed. His students are quick to heap praise on the 32-year 
teaching veteran, who is still as excited as his students when 
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he shares knowledge about racing or any of the Modules in the 
spacious, well-kept lab.

“He knows his stuff really good,” said Tyler, an eighth grader 
working at the Careers Module. “If we ask a question on our 
RCAs, he immediately tells us what book to look in. He really 
stresses safety, responsibility, and respect in the class. Those 
are his three main rules.”

Says Cole, an eighth grader at the Rocketry & Space 
Module, “He’s a good teacher. When you have questions, he’s  
a good helper. He knows a lot about all of this stuff.”

“He’s the best,” added Jonathan, an eighth grader at the 
CADD Module. “He gives help whenever we get stuck.”

The right kind of lab
Even though he had years of experience teaching math and 

serving as an assistant principal, it didn’t take McLeish long to 
decide to teach the Modules curriculum when it was brought to 
Tuffree. “When they showed me the lab and what it could do, it 
took me less than three seconds to say yes. I have no desire 
to go back to administration. I really feel more fulfilled working 
with kids directly.”

The lab will soon be updated to Synergy and five new 
Modules will be added, allowing the course to be offered to 
seventh graders for half a year in addition to eighth graders 
for a full year. The more that students can see and experience 
core math and science concepts applied in real-life situations, 
the better prepared they’ll be for high school, college, and 
eventually their careers.

“We have a lot of parents who walk through and say, ‘Is this 
an applied engineering class?’ I don’t say no. I say, ‘Yes, we 
apply a lot of the techniques in math.’ This is the kind of class 
where they can see how the science and math come together.”

And the curriculum is presented in an attention-getting, 
age-appropriate manner.

“I think our middle school kids need the multimodality that 
Pitsco brings to it,” he says. “They need to have the hands-on. 
They need the video visual cues. And they need that expertise 
that comes from the curriculum built into it. The kids get to see 
it and hear it and do it and feel it. When they put it all together, 
they say, ‘Oh, I really understand it now.’” 

Video, pictures 
Go to www.pitsco-network.com to 

see a video of a McLeish student showing 
off his dragster and to view pictures of 
the Team McLeish Brothers record-
setting streamliner.  

online 

There are days when Robert McLeish’s Modules lab is more like a high-tech 
racing garage with CO2 dragsters ready to be tested in the AirTech Scout 
Wind Tunnel (above). Below left, students test their dragsters on a roll 
ramp. Below right, McLeish works with students at the Research & Design 
Module. Below center, McLeish talks with students before they put a snack 
in the solar hot dog cooker. At bottom left, Avery, an eighth grade Module 
student, and his dad pose with their mini dragster outside the school. At 
bottom right, student conduct a simple machines experiment.

California
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California teachers 
and principal share 
their opinions on how 
to improve the system

N early everyone 
has an opinion 
on how to fix the 
U.S. education 
system, and with 

a new administration in the White 
House, change is inevitable. We gave 
teachers and principals in the Placentia-
Yorba Linda Unified School District an 
opportunity to share their opinions 
from the front lines. Here’s what they 
would suggest if given the opportunity 
to advise President Barack Obama’s 
education team.

Lisa Kling, facilitator, Kraemer 
M.S.: “You do have to give the teachers 
and the community more say in the 
curriculum. I think a lot of times it’s 
catered to testing only. A lot of teachers 
here feel strongly that too much time 
is dedicated to teaching to the test. 
They don’t have the freedom to spend 
a percentage of their time reinforcing 
something that worked well because they 

have to move on 
and get these other 
concepts in by the 
end of the year. It’s 
just giving teachers 
more say in what 
happens in the 
classroom and not 

teaching so much 
to the test.”

Robert McLeish, facilitator, 
Tuffree M.S.: “The interesting thing I’ve 
seen in our local area is parents saying 
the education system is going downhill 
and struggling. Then you ask them about 
their local school, 
and they say, ‘It ’s 
great. We love 
the teachers. We 
love the programs 
there.’ It’s a lot of 
mixed messages. 
. . . I think we have 
some exemplary 
schools, and we 
need to look at 
those schools and see what they’re doing 
right. We need to work on keeping good 
teachers and getting rid of teachers that 
aren’t doing so good. . . . We need to 
see it as a team effort. At times, I feel 
there’s not as much support as I expect 
from home. Then again, I don’t always 
know what’s happening at home.”

James Hardin, principal, Yorba 
Linda M.S.: “First, we must continue 
to get funding for teacher training. 

Whatever 
we’re doing – 
programs and 
curriculum 

– we need good, 
skilled teachers 
who deliver 
good instruction. 
Then it’s the 
programs that 
are going to get 

kids here, that are going to get them to 
say, ‘I want to go to school because I 

can’t wait to do that.’ That’s huge.”
Robert Purnell, facilitator, Yorba 

Linda M.S.: “I believe reducing class 
size would be the most dramatic and 
effective way 
to improve 
education in the 
United States. . 
. . Money in the 
system helps, 
especially to fund 
technology.” 

How	can	Obama’s	team	fix	education?

Facilitator Robert 
McLeish

Facilitator Lisa Kling

Principal James 
Hardin

Facilitator Robert 
Purnell

California
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Engineering a career change
Kling has no regrets going 
from industrial engineer  
to facilitator of Module lab  
that teaches engineering

T he engineering field’s loss turned out to be the 
education field’s gain when Lisa Kling made a 
career switch. With an industrial engineering 
degree from Penn State, two years experience 
with Rockwell, and seemingly everything 

pointing in a positive direction, Kling made a sudden U-turn in 
1989 and headed back to the classroom – to become a teacher.

“I’m more of a people person, and I was spending a lot 
of time at the desk designing things,” she said. “I ended 
up volunteering to teach kids about engineering careers at 
Rockwell, and I found I really liked it. I had always thought in 
the back of my head I should try teaching.”

And so she did. In 18 months at Cal State Northridge, Kling 
earned her teaching certificate and then went to work as a 
science teacher. She eventually landed at Kraemer Middle 
School in Placentia, California, where she taught math and 
computer applications before taking on a non-Pitsco modular 

lab in 1997. Four years later, a new superintendent arrived  
from Florida and said the Pitsco Module curriculum should  
be implemented, so Kling went through another learning 
process – and is glad she did. “The thing I like most about 
Pitsco – I get on the phone and my question is answered like 
that. It’s great,” she says. “The tech support is unsurpassable.”

She also likes the Module content that 32-36 students in 
each of her five classes explore in the 18-Module lab each day. 

“Before, I didn’t have anything networked. It was a nightmare, 
really. I was ready for a change, and it’s been great ever since.”

In fact, she wouldn’t return to a traditional classroom if 
given the chance. She’s found her niche, and she enjoys it. 

“No, I couldn’t go back because the kids love (the Modules lab), 
and I love it. I’m not the type of person who likes to sit down. 
There’s 18 different curriculums going on at the same time. I’m 
not lecturing on the same thing every day. Eighty to 90 percent 
of the kids like it. If they like it, it makes my job easier.”

And as it turns out, Kling didn’t leave behind engineering 
entirely. Modules such as Rocketry & Space, Robotics, Forces, 
BioEngineering, CNC Mill, and CADD are laden with engineering 
concepts and activities. “When the principal asked me to teach 
the lab, I saw all of the engineering,” she said. “I’d say 80 
percent of the Modules have engineering in them.” 

“. . . I’m not the 
type of person who 
likes to sit down. 
There’s 18 different 
curriculums going 
on at the same 
time. I’m not 
lecturing on the 
same thing every 
day. Eighty to 90 
percent of the kids 
like it. If they like 
it, it makes my job 
easier.”

- Lisa Kling

California
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Modules	reinforce		
science	and	math	concepts

By Lisa Kling, Modules Facilitator 
Kraemer Middle School, Placentia, California

Longtime facilitator 
remembers the old 
days and prefers the 
Module approach

I remember 30 years ago sitting in 
my high school physics class listening 
to my teacher, Mr. Shore, explaining 
the mechanical advantages of levers, 
gears, and pulley systems. He would 
periodically draw on the board as he 
lectured. He would then assign pages 
to read in the textbook and problems to 
answer at the end of the chapter. 

There were few hands-on experiments 
or demonstrations of the concepts. I 
would later take a written test on the 
information given to me. Being an avid 
student, I usually received A’s on these 
tests, but I found that in later years, 
when trying to recall what I learned, 
most of the information was lost.

Today, as a teacher of an Exploring 
Technology class, I use neither 
lectures nor textbooks. Scientific and 
mathematical concepts are learned and 
reinforced through hands-on experiments 
in technology Modules. Information is 
given to the students using video clips, 
demonstrations, and experiments. 

For instance, in the Engineering, 
Power & Mechanics Module, a session is 
dedicated to teaching the students about 
gear systems. During this session, the 
students build different configurations 
of gears to discover how they give 
the user a mechanical advantage. The 
students then apply their knowledge of 
mathematical ratios to determine which 
gear combinations will produce the 

greatest advantages. The students learn 
by exploration and experimentation. This 
is the beauty of the modules.

To check for understanding, most 
of the Modules’ curriculum periodically 
will ask the students questions during 
certain sessions and all Modules have a 
test during the last session. In addition, 
the students are assessed by me at the 
end of three of the seven sessions. 

I have found that the Special 
Education students are best served in 
this type of environment. By working 
in pairs, the students help each other 

when their partner doesn’t understand. 
In addition, the information is given to 
the students in a video and audio format, 
thus catering to their mode of learning. 

After teaching and facilitating an 
Exploring Technology class for 14 years, 
I have seen the value of its unique mode 
of delivery of the curriculum from the 
days when I was in secondary school. I 
often find myself, along with parents, 
saying, “I wish I had this type of class 
when I was in school.” Somehow, I think 
that Mr. Shore would say that, too. 

Modules Class Ranking

An informal survey of 12 Modules students in the Placentia-Yorba 
Linda (Calif.) Unified School District sought to discover where the 
Modules lab ranks among their seven classes. Following are the results:

No. 1

6

4

No. 2

1
No. 3

1
No. 4 No. 5 No. 6 No. 7

 “I like this class because it gets me thinking about 
what I want to do when I grow up.”

Justine, 7th grade, Yorba Linda Middle School

“We learn a lot of math and science in here, but it’s 
just how it’s being applied. It’s put in a way that’s 
more fun.” 

Tyler, 8th grade, Tuffree Middle School

“This is my favorite. I get to interact with other people 
and make things.”

Jeffrey, 8th grade, Kraemer Middle School

Classes

California
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Principal Minerva 
Gandara aims to hook 
her students – get them 
engaged and interested 
in education any way 
possible. It’s only through 
a solid connection that 
English as a Second 
Language (ESL) learners 
and disadvantaged 
students are likely to 
learn or even want to 
learn.

Gandara is the 
principal at Placentia-
Yorba Linda (California) 
Unified School District’s 
newest middle school, 
Valadez Academy, which 
opened its doors in 
August. Approximately 
70 percent of Valadez 
students are classified as ESL, and about 90 percent receive 
free or reduced lunches.

Instead of feeling overwhelmed or burdened to overcome 
such hurdles, Gandara is excited about what can be. “It 
leaves room for many opportunities and possibilities for many 
different things. When you need to improve, that’s when you 
get creative.”

Part of being creative is figuring out how to get often fickle 
middle schoolers to view education as their ticket to a more 
successful life.

“If kids are engaged in school and they like what they’re 
doing, they’re more likely to learn to read and write. The 
Modules include a lot of reading and writing and research,” 
said Gandara, who served several years as principal at 
nearby Kraemer Middle School where a Modules lab has been 
making a positive difference for the past six years. “A lot of 
kids here are not at grade level, but that doesn’t mean that 
another part of their brain isn’t interested in other things. If 
they’re interested in something else, then reading, writing, 

and math will be a byproduct of that interest. It ’s relevant for 
them, they want to do it, and then they do it.”

Deciding which Modules to put into the new lab at Valadez 
was not a quick or unilateral decision.

“We met as a middle school team and talked with electives 
teachers at Valencia High School, and they shared with us the 
types of skills the kids would need to know. We picked Modules 
to match those needs. Students need exposure to career paths. 
When they get to high school, they’ll already have had the 
opportunity to explore and see what they like.”

The Modules lab has not been set up because the 
customized room has yet to be completed, but when students 
finally experience robotics, computers, and other technology-
based curriculum in the fall, it will have been worth the wait.

“Middle school kids are all over the place,” Gandara says. 
“If they like something, they do it. If they like you, they do it. If 
they don’t, they don’t. So you’ve got to give them classes that 
make them like school and like what they’re doing. That way 
they can move forward.” 

She	likes	a	challenge
Principal at new middle school is determined  
to connect ESL students with their futures

Minerva Gandara is the principal at Valadez Academy, the newest middle school in the Placentia-Yorba 
Linda Unified School District.

California
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The doors to 
certain careers 
were not always 
open to girls

R obert Purnell tells a 
story to his students 
every semester. It’s 
intended for the 
girls in his Modules 

lab, and though the need for it has 
lessened through the years, it will always 
be important – if only for its historical 
significance – a reminder of the way 
things used to be.

Nearly 40 years ago, when Purnell’s 
wife wanted to take a drafting course in 
school, she was told, “It’s for boys.” She 
and her dad went to the school board, 
which eventually conceded that she could 
take the class. Purnell doesn’t miss an 
opportunity to share the story.

“I say, ‘Girls, you can do anything you 
want,’” Purnell says. “Thirty or 40 years 
ago, you couldn’t become an architect, 
but that’s not the case now.”

The Pitsco Education Modules lab that 
Purnell facilitates at Yorba Linda Middle 
School further chips away at the “math, 
science, and engineering are for boys” 

mentality. Girls disassemble a gas-
powered engine, build a bridge, design 
and build a race car, learn CAD software, 
and build a variety of simple machines, 
among other activities in the lab.

The scheduling software doesn’t know 
whether it’s assigning a girl or a boy to 
the Robotics Module, and curriculum 
instructions are written with no particular 
gender in mind.

“When I came home from school, I 
told my mom I could do CAD,” said 
Justine, a seventh grade girl. “I thought 
it would be confusing at first, but now 
it’s pretty easy.”

Purnell goes another step further 
when he talks to his classes about his 
daughter, Lauren, who is a Second 
Lieutenant in the Air Force. “I show 
them a picture. ‘OK, girls, this is my 
daughter. She’s a pilot. She flies for Delta 
and she flies for the Air Force. I say, ‘You 
can do anything you want.’”

A supportive principal
Purnell has been facilitating the lab 

for eight years and has been fortunate 
to enjoy strong support from his 
administration along the way. First-year 
Principal James Hardin is no exception. 
He recognizes the career enrichment and 
academic benefits inherent in the Modules 

program, and he’s looking forward to the 
lab being updated to Synergy sometime 
during the next few months.

“Students are thinking, collaborating, 
brainstorming. They’re active,” Hardin 
said. “It’s not just sitting at a desk taking 
notes, listening to a lecture. They’re 
engaged. They’re learning. They’re 
developing. They’re actively learning. 
That’s huge.” 

A lesson to remember

Facilitator Robert Purnell points to his 
daughter, Lauren, as an example that girls 
can do anything they want. Below, Lauren is 
flanked by her parents in the cockpit of a jet 
she piloted. Bottom left, two girls operate the 
robot at the Robotics Module. Bottom right, 
Purnell explains how students should cut out 
their CO2 dragsters.

California
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curriculum for a green future
This Module title contains technology, curriculum, and hands-on activities that promote green education.

greened
teach green to go green

green
teach green to go green

greenedu
teach green to go green

greenteachteach green to go green

Pitsco getting greener every day

E veryone wants to be 
greener – whether it’s 
something as simple 
as recycling or as 
complex as living off 

the grid. Businesses and all levels of the 
government are challenged to do their 
part in conserving resources and making 
smart choices for the future.

And though Pitsco's trademark color 
has always been blue, the company is 
definitely looking greener. 

Of course, there are things we do 
here at the southeast Kansas office 
that teachers and students across the 
country can’t see – such as company-
wide paper, aluminum, and plastic 
recycling; adding recycling and fuel-
conservation tips to the online employee 
newsletter; and saving  
as many mature trees as 
possible when building new 
company facilities. 

But the Pitsco green 
that affects teachers and 
students is much easier 
to see: the 2008 Pitsco 
STEM catalog kicks off 
with a greened (green 
education) icon and a 
section on sustainable 
energy featuring all our 
best solar, wind, maglev, 
and fuel cell projects. 

These activities were developed 
not only to teach STEM concepts 
but also to foster excitement for 
STEM and sustainable energy. When 
students see a Ray Catcher zip 
through the school parking lot or roast 
a hot dog in the Der Wiener Roaster,  
they get excited about the activity. 

Excitement leads to interest. Interest 
leads to learning. 

And learning about these 
technologies is a great way to prepare 
students for a green career – a career 
field with approximately 85,000 green  
jobs opening every year, according to 
Gregory McNamee in Careers in  
 
 

Renewable Energy! Whether students 
want to study, develop, finance, install, 
or promote green technologies, this field 
has a place for them.

And because environmental 
engineering is expected to be a 
strong field, Pitsco introduced two 
new Contextual Engineering Guides: 
Environmental Engineering and 
Sustainable Energy Engineering. Written 
by Celeste Baine – engineer, educator, 
and passionate supporter of green living 
– these guides lead middle school and 
high school classes through activities 
that teach about renewable energy 
technologies, the environmental impact 

of products and buildings, and more.
So let Pitsco help you create 

a greener learning experience. If 
you have any questions about 
implementing sustainable 
energy and green engineering 
activities in your classroom, 
call us at 800-358-4983 or 
e-mail us at service@pitsco.
com. We’d be glad to help. 

Pitsco may be blue, but we 
recognize that the world needs us 

all to get a little greener. 

By PJ Graham, Technical Writer 
pjgraham@pitsco.com   

curriculum for a green future
This Module title contains technology, curriculum, and hands-on activities that promote green education.

greened
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Engineering	Mission	provides		
stress	tests	for	trusses

By Dale Bryan, Curriculum Specialist 
dbryan@pitsco.com   

Ever shred a napkin out of nervousness? How about 
biting your fingernails or drumming your fingers 
from frustration? Such things happen when people 

are stressed, and the results of stress are hot topics in 
health-related news. However, stress – or force – does 
dramatic things to structures too. This is what students 
discover in the Engineering Mission. 

During the Mission, students explore shapes to 
find out what makes them strong. They also learn 
about trusses and that they are important parts 
of structures like bridges and roofs of buildings. 
In addition, they find out that trusses can fail 
for different reasons such as compression and 
tension. They learn that these are opposing 
forces, with compression pressing in and 
tension pressing out. 

As teams, students experiment with these forces by 
designing their own trusses from straws and paper gussets. 
They use the information they learn about different shapes to 
predict which will be best for building the strongest trusses. 
Then they use the Truss Tester to find out whether their 
predictions are correct. 

The Truss Tester was developed at Pitsco to show the 
strength of triangular construction. It was designed to 
measure how much weight, or force, the students’ trusses 
can withstand. With this information and a formula, they can 

figure a truss’s efficiency.  
As a key component to the success of the 

Engineering Mission, the Truss Tester is simple in 
design and easy for students to manipulate. The 

grooved pegs on either side of the platform hold 
the truss to be tested in place. The truss fits 

Having	issues?
By Joel Howard, Systems Customer Service Manager 
jhoward@pitsco.com • 800-774-4552

Tell us right away 
and we’ll resolve 
them ASAP

By this time of the year you have 
hopefully sent many students 
through your Missions, and their 

experiences have been nothing but 
positive. But let’s say you’ve encountered 
some issues within one of your Missions 
– what do you do? It could be something 
simple, like a piece of equipment that 
just isn’t holding up as you expected. 
We obviously would not put a product 
in a Mission that we knew was going to 
fail, so when we select or manufacture 

a product, we expect it to last. However, 
if it is not doing the job, we need to be 
made aware of the problem.

Perhaps it ’s not an equipment 
issue, but rather an activity within the 
curriculum itself. When a new Mission 
is created, we test it internally and at 
several schools across the country, so 
once it goes out the door we feel that 
it is solid. However, what works for 
one group of students and teachers 
maybe just does not translate well for 
an entirely different group. The only 
way we know that a change needs to be 
made is if you tell us. 

My real point here is that 
communication is critical, and we are 

open to suggestions, feedback, and  
even complaints. In fact, we encourage 
any kind of communication. We are 
always striving to provide a better 
product, and the best way to do that is  
to listen to the end user.

Obviously some changes are easy 
to make, while others require research, 
product changes, and curriculum 
rewrites. I assure you that we take  
all feedback seriously. So I encourage 
you to talk to us and let us know your 
thoughts. Chances are, if you are having 
an issue, someone else out there is  
as well. 

(continued page 35)
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Module framework is perfect for 
teaching and learning FACS

Teaching Family and Consumer Sciences (FACS) to 
middle-level students can be as difficult as coaxing 
a soufflé to set and bake perfectly. Once in a while 

all goes well, but there’s a better than even chance that the 
experience will go flat.

Unless the FACS course is taught in a Pitsco Education 
Module lab – then the end results are usually worth bragging 
about. Caroline Turman, FACS facilitator at Taft Middle 
School in Crown Point, Indiana, has taught in a traditional 
FACS classroom, but she’s “never been happier” than with her 
current Module curriculum.

“I used to give instructions for the lab and then release 
students into the kitchens. They would get into the kitchen 
and then say, ‘What do we do?’” Turman said. “With Pitsco, 
I see them replaying the video on their computer when 
they don’t understand or can’t remember. The Modules are 
delivered in a way that helps them be successful. . . . I never 
want to go back to the way I taught before.”

Not only are the video-based and step-by-step 
instructions convenient at each workstation, but the two-
person teams and the brief 7- to 8-day Module rotations 
are just right for young teenagers. The Module program is 
inherently beneficial both sociologically and educationally, 
Turman says.

“In middle school, students rarely venture out of their 
comfort zone when it comes to meeting new people,” she 
explained. “With the partners, they make a new connection, 
and it is in a safe way.”

Turman sometimes pairs a higher-functioning student 
with a lower-functioning student because the one-on-one 
experience can academically benefit the lower-functioning 

student. She also enjoys seeing students try things they’ve 
never done before.

“I am amazed that students have never cracked an egg or 
peeled a carrot,” she said. “Working with a partner they don’t 
just watch, they have to help, so it forces them to try new 
things. No one else is watching, so if they mess up – no big 
deal – just buy extra eggs!”

The content of the cooking, clothing care, and nutrition 
Modules is great, but what Turman likes best about the 
curriculum are the RCA assessments delivered at the 
beginning of Sessions 2-5.

“I love that students are challenged and required to slow 
down and find answers. I love it when I hear them yell out 
they got 100 percent. . . . I can see that they are gaining 
important skills in problem solving. I see that they are  
being challenged.” 

A winning recipe
By Tom Farmer, Editor  tfarmer@pitsco.com   

Taft Middle School students practice the proper ironing techniques 
that they learned in the Clothing Care Module.

Just like any great chef who puts her own 
twist on even award-winning recipes, FACS 
Module Facilitator Caroline Turman slightly 
alters or modifies a few Module activities to 
meet her personal preferences or due to con-
straints from having 40-minute class periods. 
Among those tweaks:
•	 In Snack Nutrition, students prepare the 

veggies and dip one day and eat them the next.
•	 In Breakfast Nutrition, students use disposable 

bowls instead of the glass custard dishes.
•	 In Snack Nutrition, students use frozen 

strawberries instead of fresh because they keep 
much better and don’t require washing.

•	 In Clothing Care, each student gets to sew on 
a button instead of two students sharing the 
experience with a single button.

•	 Alcohol wipes are placed at each workstation 
for sanitary purposes. 

A pinch here, a twist there
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Digital	Transportation		
GPS/geocaching	activity

By Mary Loudon, Modules Facilitator 
loudonmar@p429.k12.il.us   

As a supplement to the Digital 
Transportation Module, I 
have created a simulation of 

geocaching for my students. I take 
one quarter per period, each from a 
different year, and place them out in the 
school yard for the students to hunt.

Before you start, turn on the Garmin 
GPS unit and clear all of the waypoints 
that are listed. There may be several 
if you have students who just like to sit 
and push buttons. I go to the grassy 
area of our school yard, orient the GPS 
with the satellites, and walk around until 
I find a small spot in the grass that is 
bare. When I get to that spot, I press 
the Mark button on the left of the GPS. 
This creates a waypoint. I then place the 
quarter on the spot and write down the 
year of the quarter and the waypoint 
number. I do this for each of the periods 
and quarters. I keep track of the year 
and the waypoint number so that if 
students accidentally find the wrong one, 
they will know by the year on the coin.

My instructions to students are to:
1. Press the Find button, choose 

Waypoints, and press Enter.
2. Scroll to the waypoint number 

that is assigned to them and 
press Enter when they have 
it highlighted. It will come 
up with a screen with Go To 
highlighted at the bottom.

3. Press Enter again and change 
the page to Compass. (Note: 
One of the secrets to success 
is to keep moving. If they stand 
still too long, it will disorient 
the GPS, and they will need 
to walk around a bit more to 
get it focused on the waypoint 
again.)

4. Come back into the building by 
the set time deadline. I happen 
to have a classroom window 
facing the area so the students 
can knock on the window and 
get my help if needed. Not all 
students are successful, but 

those who are really enjoy  
the challenge.

Some pitfalls: 
•	 Students accidentally change 

the GPS from their waypoint to 
something else in the memory,  
so they may be looking for 
something that is miles away 
instead of feet away.

•	 PE class unexpectedly uses the 
grassy area.

•	 Freshly mowed grass and dew or 
unexpected rain occurs.

•	 You discover that some students 
cannot be trusted out of your sight!

Www.geocaching.com has a video, 
The Complete Guide to Geocaching,  
that you can purchase to introduce 
students to geocaching. I showed it  
for the first time to students this year. 
It takes two days to show. It is a great 
activity. I now have students who would 
like to form a club.

Activity an incentive
At the beginning of the quarter, I talk 

about this activity during orientation 

The GPS unit from the Digital Transportation 
Module and a quarter can be combined into a 
fun and educational activity.

(continued page 36)

Module partners check the readout on their GPS unit as they search for a quarter that's been well 
hidden on the school yard.
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Newton’s laws of motion  
and other scientific  
principles covered

Dictionary.com defines engineering as “the art 
or science of making practical application of the 
knowledge of pure sciences, as physics or chemistry, 

as in the construction of engines, bridges, buildings, mines, 
ships, and chemical plants.” Many of the Modules use practical 
application of scientific principles as the basis for the hands-on 
activities that students complete. Sometimes, students are not 
even fully aware of the principles behind their activity. 

A practical application of Newton’s laws of motion is used 
in the Research & Design Module, yet students probably are 
not thinking about Newton, but more likely Tony Schumacher, 
when they design their car. When race day arrives, Newton’s 
third law of motion, “for every action there is an equal but 
opposite reaction,” is the first experience with science in the 
activity. The hole pierced into the CO2 cartridge causes an 
action, the sudden ejection of CO2, and the reaction is the car 
moving down the track at a high rate of speed. 

Probably the greatest factor to consider in building a fast 
race car is the weight of the car. Newton’s second law  
applies here. The 
acceleration of an 
object is inversely 
proportional to the 

mass of the object. In other words, the lighter the car the 
faster it will go. This factor can be shown using the formula 
Force = mass x acceleration, or, rearranged for the purpose 
of predicting race car speed, Force / mass = acceleration. 
Students can use this formula to predict the speed of their car. 

The final law of motion is the first law, “an object at rest will 
remain at rest, and an object in motion will remain in motion, 
unless acted upon by an outside force.” The outside force 
is friction, either rolling friction or the fluid friction of the air. 
Students will look at all of these forces as they design and 
build their cars. 

Another aspect of engineering is the ability to build or 
create a model of the project being designed. If an engineer 
does not have some hands-on ability to create their idea, it 
is difficult to test or convey their idea to others. Research & 
Design enables students to learn some hands-on skills to go 
with the science background.

Other Modules contain practical applications of engineering. 
Examples are Engineering Bridges; Engineering Towers; Simple 

Machines; Energy, Power 
& Mechanics; and Flight 
Technology. These Modules 

all have a practical application 
of engineering curriculum and also 

enable students to enjoy a fun  
activity while still learning important 
core content.  

Modules teach practical  
applications of engineering

By Ray Grissom, Curriculum Specialist 
rgrissom@pitsco.com  

Questions? 
Contact a Pitsco Education representative today. 

800-828-5787
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Browsers aren’t just for the Internet
By Joel Howard, Systems Customer Service Manager 
jhoward@pitsco.com • 800-774-4552

Synergy Modules are 
delivered via a browser 
but the content is pulled 
from a local server

There are a few common 
misconceptions about Synergy 
and any Module version 3.0 or 

greater. For instance, we often use 
the term “browser-based” or “browser-
delivered” when referring to the Modules. 
It is common to assume this means 
the Module content is delivered via the 
Internet, when in reality Internet access 
is not even required. It simply means that 
a browser is used to access the content 
from a local server somewhere in your 
school or district. 

The second common misconception 
is that all components of a Module are 
loaded on the server and delivered 
out to the workstation. In reality, any 
third-party application, including Bloop! 
or Critter Cross, is still loaded on the 
local workstation much like it was in the 
old Colleague days. In addition, many 
of the Modules have templates that are 
loaded on the local workstations and then 

accessed by the third-party software. 
So what do these things mean to 

you as a teacher? For one, you need 
to be aware that the browser software 

– whether it is Internet Explorer or 
Firefox – is also a third-party application 
and its functionality is mainly out of our 
control. So you should be careful when 
downloading updates to the browser or 
making custom modifications without 
checking with us first. Any changes to 
the browser’s setup could possibly affect 
the performance of Synergy. Before an IT 
employee decides to download updates 
or apply browser security software, have 
them give us a call.

The more common issue with these 
misconceptions is that nothing is saved 
to the local drive. It is easy to assume 
that since the content is loaded on the 
server and the grades and schedules are 
on the server, then all of the students’ 
work must be on the server as well. In 
reality this has not changed much from 
the Colleague days; there is still a home 
folder on the local drive containing hour 
folders where students save their work.

Additionally, several Modules have 
locally loaded templates or files that the 

students access. Just as before, these 
folders and files will occasionally need 
your attention. The hour folders need 
to be cleaned out periodically to delete 
old student files, and the templates will 
probably need replacing from time to 
time due to improper saving procedures. 

New hour folders can be created 
and new templates installed simply by 
inserting the Module DVD and choosing 

“Custom Setup.” Then, you can select 
exactly what you want to be installed. We 
suggest doing this once a quarter at least. 

We hope this sheds some light on 
how Synergy differs from Colleague, but 
how in many ways it is much the same. As 
always, please contact us if you have any 
questions or concerns. 
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Gary DeBorde of Morton Middle School in Lexington, 
Kentucky, is a teacher who obviously cares about his 
students and their futures. He was recently honored with 

the Program Excellence Award from the International Technology 
Education Association (ITEA) and Kentucky Applied Technology 
Education Association (KATEA). The award is for technology 
teachers who have shown special dedication or achievements 
in their classrooms and to their students. DeBorde recently 
answered a few questions about himself and this prestigious 
award.

Q: Why did you get the Program Excellence Award, and 
what do you feel you have done to earn it?

A: I believe that I received 
the Program Excellence Award 
because of my beliefs in the value 
of technology education. These 
beliefs – and my understanding 
and commitment to the vision that 
all students should gain a solid 
work ethic while in the educational 
setting – propel me forward each 
year, implementing new ideas. Our 
classroom setting goes beyond 
the four walls that surround it and 
reaches all Morton students with 
extracurricular activities and programs such as our annual game 
show in which students compete in our content area for prizes 
while their peers watch and cheer them on via the lunchroom 
televisions. Also, it doesn’t stop there. Collaboration with both 
academic and practical living vocational studies (PLVS) content 
teachers brings a greater unity to all our classroom touches. 

Q: What made you want to become a teacher?

A: I became a teacher because I wanted the opportunity to 
provide children with an understanding that there is a real world 
beyond the school walls, to show them that it was not only 
possible to be anything they wanted to be in life, but also to 
make sure they understood that it was their responsibility to 
take accountability for who and what they become.  

Q: How long have you been a teacher?

A: I’m currently in my sixth year of teaching and my fourth year 
at Morton Middle School.

Q: Please tell us about your technology program and 
what you do that’s different from what other teachers do.

A: I feel that how I structure the classroom environment and 
lessons so that they incorporate all stakeholders (students, 
parents, teachers, school boards, communities, and industry – 
anyone who is a part of or should benefit from public education) 
as well as promote equitable accountability amongst them is 
my greatest asset for delivering the content. One key aspect 
that I incorporate for this is my written lessons that I have 
developed for integrating the PLVS content into the modular 
setting. These lessons all reflect real-life situations. This, added 
with the fact that my lessons were developed so as to include 
parent participation, not only allows the students to buy into 
the concept, but it also helps parents to see the value of our 
program and the skills it teaches.

Q: What Pitsco products do you use?

A: The Pitsco Modules currently being used at this time are 
Aquaculture, Astronomy, Biotechnology, CADD, Careers, CNC 
Manufacturing, Computer Graphics & Animation, Digital Design, 
Digital Manufacturing, Digital Transportation, Electronics, 
Engineering Towers, Forensic Science, Graphic Communications, 
and Plastics & Polymers. Beyond this, our lab has a television 
studio for delivering a live morning news broadcast, and a large 
center island for ease of use during larger-scale, hands-on 
activities.

Q: Why do you enjoy the lab?

A: I enjoy the lab because it allows me to implement my 
ideology that living a work ethic and practicing the content 
through hands-on activities allows the students to gain 
knowledge through transference and retain it on an  
intrinsic level.

Q: What do the students enjoy about the lab?

Kentucky	technology	teacher	honored	
with	Program	Excellence	Award

By Angela Lobmeyer, Editing Coordinator 
alobmeyer@pitsco.com

Modules Facilitator  
Gary DeBorde

(continued page 36)
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Intelligent	Systems

LEGO vehicle and 
sensors highlight 
changes to Suite

Big changes are on the horizon 
for the Intelligent Systems Suite! 
In addition to an update to fit  

the new 13-day Harbor model, new 
content, equipment, and third-party 
software are being added to totally 
reinvent this Suite. 

In the Sensory Imaging Harbor, 
standards related to work, force, 
voltage, and temperature are applied. 
Students build a LEGO® vehicle and 
then use it as the base for touch sensor, 
light sensor, and temperature sensor 
apparatuses. In addition to exploring 
these sensors, students utilize two new 
sensors, the ultrasonic sensor and the 
sound sensor. 

In the Dynamic Logic Harbor, the 
LEGO MINDSTORMS® NXT software and 
programmable brick are used to teach 
students how to build and program 
a working robot. Students continue 
to write, download, and test basic 
computer programs as they  
learn the programming language.  
The new software provides expanded 
programming capabilities that give 
students more flexibility and design 
freedom as they write programs that 

interact with the NXT. 
Standards addressed in this Harbor 

deal with inputs, processes, and 
outputs associated with sending and 
receiving information, communicating 
technological knowledge and processes, 
and identifying mathematical terms  
and procedures that are applicable  
to technology.

The Harbor changing the most is 
BioRobotics. Added content includes 
a new segment on the subject of 
biometrics. Students examine how 
fingerprints, face recognition, hand 
geometry, and iris recognition relate 
to the study of biorobotics. Standards 
addressed in this Harbor include 
identifying scientific laws and principles 
that are applicable to technology, 
examining how the development and 
use of technology has been influenced 
by past events, and researching the 
robotic surgery aspect of telemedicine.

As for the Team Challenges:
•	 In the first rotation students 

design an assembly line robot. 
•	 Building upon the first robot 

design, in the second rotation 
students design and build a 
more advanced roving security 
robot capable of sensing its 
environment.

•	 In the final rotation, the 
Suite Team is responsible for 
designing a security system 
that actively monitors the 
environment. 

With the implementation of the new 
Suite framework, new standards-based 
content, and utilization of innovative 
programming software, students at the 
Intelligent Systems Suite are sure to 
have a great learning experience. 

Technology Systems:
•	 Students discuss information 

and communication tech-
nologies including the inputs, 
processes, and outputs associ-
ated with sending and receiving 
information. 

•	 Students identify scientific laws 
and principles that are applicable 
to technology.

•	 Students describe how the devel-
opment and use of technology is 
influenced by past events.

•	 Students discuss telemedicine 
and its convergence of techno-
logical advances in a number 
of fields, including medicine, 
computer engineering, and 
robotics.

•	 Students compare resources 
involving trade-offs between 
competing values, such as avail-
ability, cost, desirability, and 
waste.

•	 Students communicate techno-
logical knowledge and processes 
using symbols, measurement, 
conventions, icons, graphic 
images, and languages that 
incorporate a variety of visual, 
auditory, and tactile stimuli. 

•	 Students identify mathematical 
terms and procedures that are 
applicable to technology. 

Principles of Technology:
•	 Students identify the inputs, 

processes, outputs, and feedback 
associated with each of the 
systems.

•	 Students analyze the relationship 
among force, pressure, voltage, 
and temperature.

•	 Students relate mechanical, fluid, 
and electrical systems to force 
and movement.

•	 Students identify and measure 
the effects of work done in 
mechanical, fluid, and electrical 
systems.

•	 Students describe what is meant 
by “resistance” in mechanical, 
fluid, electrical, and thermal 
energy systems. 

•	 Students understand force 
transformers. 

A sampling
of the standards hit  

by Intelligent Systems

By Jeanne McCready, Curriculum Specialist 
mccready@pitsco.com  
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For those of you in your first year with a Suites lab, you 
probably felt like this over-the-hump point might never 
arrive. For our veterans, it’s just another day in the park! 

No matter if you are in year one or year 10, you’ve come a long 
way and have enriched a lot of students’ lives in the process.

How about some spring cleaning? If you have access to the 
server, log on and check the amount of available hard drive 
space. If you are in an older lab, it could be running low. You 
can remove any older files like the ones from Suite 1, Harbor 1 
back in August or September. Do you remember back that far? 

If you do not have direct server access, you can also clean 
files off the server from inside Encompass. You can do this by 
using the Folder Manager utility. Follow the instructions below 
to clean up the server using the Folder Manager utility. 
Caution: This is an irreversible procedure; all work saved 
in the student folders will be removed.

To clean folders from within Encompass:
1. Click the Utilities button and then select the  

Folder Manager option.
2. On the Folder Manager form, select a class from  

the class information drop-down list.
3. To clear all files for the selected class, click the  

Clean Folders button.
4. At the Confirm dialog box, click Yes.
5. At the Information dialog box, click OK.

Notes:
•	 You may also delete files individually by locating them on 

the Folder Manager form, highlighting them in the list on the 

right, and then pressing the Delete key.
•	 You may search for files of a specific name or type by right-

clicking a folder in the directory tree on the Folder Manager 
form, selecting Search here . . ., typing the information, and 
clicking Find Now. Delete any files that appear on the Folder 
Search dialog.

If you require assistance navigating or locating the folder 
structure on your server, please feel free to contact us for 
assistance. I cannot stress enough the aforementioned 
caution statement! The best advice that I can give is if you 
are unsure whether to delete a file, then don’t delete it. After 
files are deleted, they are gone forever.

Order Your Consumables Early
Shortly after the first of the year you should have received 

a new Pitsco Education Learning Systems Consumables 
catalog. This is a really good time to take a look at the updated 
catalog and check your supply closet. Are you sure that you 
can make it through the remainder of the year? Take a look 
around and see what items your students need to finish the 
year. If you did not receive a catalog or have misplaced it, 
notify us and we will send one to you. 

Also, check out the updated online consumables site at 
http://www.synergistic-consumables.com/store/. You may have 
to re-register if you haven’t been there for a while, but it has 
undergone several enhancements in the past few months, so 
take a look at the user-friendly interface. Happy shopping! 

Engineering	mythology	in	CareerPorts

Third quarter wrap-up and  
on to the home stretch!

By David Patterson, Systems Customer Service 
david_patterson@pitsco.com • 888-728-4548

By Aaron Locke, Curriculum Manager 
alocke@pitsco.com

I’m not a big TV watcher. We don’t 
have cable or satellite – just some 
rabbit ears we use to get the local 

network stations. However, when we visit 
my in-laws, I become a different person. 
I’ll plop down in front of my father-in-
law’s big screen, turn on the Discovery 
Channel, and watch all day long.

What drives me to couch potato land 
at my in-laws? Assignment Discovery, 
Prototype This, How It’s Made, and 
especially MythBusters – all shows that 
deal with engineering. What’s more, 
they shed light on some common myths 
associated with engineering, myths such 
as “engineering is boring,” “you can spot 

an engineer by his pocket protector,” 
“engineering is for men,” and “only the 
best students can be engineers.” Plus, 
there is something about these shows 
that drives me to want to create, invent, 
design, and solve problems. Perhaps 
that is why the Prototyping & Analysis 
CareerPort is so appealing to me. 
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under the tester arch into a slot in a metal rod that slides 
down through the top of the arch. A C-ring and a pin keep the 
rod positioned. 

With their truss in place, students slip washers on the 
rod, causing it to press down and apply force to the truss. 
The more washers the students add, the more force the truss 
must resist. To avoid adding undue force that could cause 
premature failure, students are instructed to add washers 
carefully. They must slide the washers down the rod rather 

than dropping them. Because the students construct and 
test several trusses during the Mission, they are able to 
compare and recognize the important factors that contribute 
to structure strength.

 The Engineering Mission is a prime example of how 
Pitsco provides equipment to make mastering concepts 
enjoyable. Experts say having fun is a great stress reliever. If 
students can learn in the process, that’s even better. 

Engineering	Mission	provides		
stress	tests	for	trusses	(continued	from	page	27)

In Prototyping & Analysis, students 
work for a simulated research and 
consulting firm. They enter the company 
as an intern, where they work to support 
a team of engineers by researching 
engineering concepts and principles 
and then making recommendations to 
the engineering team on how to solve 
certain problems. For example, after 
researching some basic electronics 
principles and information on gears and 
gear ratios, students are tasked with 
recommending the most effective wiring 
and gearing configuration for a solar-
powered car.

After students prove themselves as 
interns, they have the opportunity to 
advance to the design and prototyping 
team. As a part of the team they solve 
challenges that range from designing 

and building lever-activated pulley 
systems to aerodynamic dragsters,  
from natural filtration systems for 
chemical plants to hydrogen fuel cell-
powered vehicles.

The framework for CareerPorts lends 
itself well to an engineering curriculum. 
With the self-paced, self-directed design, 
students can progress at their own pace, 
review any difficult concept as 
many times as needed, and 
explore specific areas that 
interest them. It also provides 
students with the perfect 
opportunity to think critically 
and use their creativity. 
In addition to Prototyping & 
Analysis, Pitsco has three other 
CareerPorts in the engineering 
cluster: Engineering 

Communications, Engineering Physics, 
and Systems & Controls.

As students get their hands dirty with 
the design, creation, and implementation 
of solutions to some of today’s problems, 
one thing will become clear: through 
Prototyping & Analysis, or any of the 
other engineering CareerPorts, a few 
myths are sure to be busted. 

The Star Academy Program™ of Pickens County, South 
Carolina, recently received the National Dropout Prevention 
Center’s Crystal Star Program Award of Excellence in Dropout 
Recovery, Intervention, and Prevention. During its first three 
years, the Pickens program progressively improved its success 
rate, advancing 73, 76, and 90 percent of overage, at-risk 
8th and 9th grade students to 10th grade in one year. Several 
officials from Simpson Alternative Center for Education in 
Pickens County were on hand to accept the award at the NDPC 
conference in Atlanta, Georgia, in November. They included 
(front row, from left) Star Academy Administrator Tim Mullis, 
Assistant Director Reggia Stapleton, Physical Education 
Instructor Tammy Winchester, Teacher Assistant Ben Riddle, 
Math Instructor Sonya Boyles, and Science Instructor Tom Hill.

Star Academy award winners
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Upcoming Events

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!

February
2-6  Texas Computer Education 

Association, Austin, Texas

4-6  Hoosier Association of Science 
Teachers, Indianapolis, Indiana

12-14  Children's Engineering Convention 
Richmond, Virginia

27-M1  National Association of  
Secondary School Principals 
San Diego, California

March
5-8  Computer-Using Educators 

Palm Springs, California

9-12  Microcomputers in Education 
Tempe, Arizona

14-16  Association for Supervision and 
Curriculum Development 
Orlando, Florida

26-28  International Technology Education 
Association, Louisville, Kentucky

April
2-4  National AfterSchool Association 

Conference, New Orleans, Louisiana

22-25  National Council for Teachers of 
Mathematics, Washington, D.C.

24-25  South Carolina Association 
for Supervision & Curriculum 
Development, North Charleston, 
South Carolina

June
14-17  American Society for Engineering 

Education, Austin, Texas

16-17  Illinois Association for Career & 
Technical Education, Tinley Park, 
Illinois

23-25  SkillsUSA, Kansas City, Missouri

28-J1  National Educational Computing 
Conference, Washington, D.C.

and mention that I check with the Dean 
of Students for anyone who should not 
be allowed to do the activity. I actually 
have students who come to me and 
ask if they would be allowed to do the 
activity if their behavior improves. If 
I eventually get enough GPS units 
through grant sources, I may expand it 
to a Discovery Day activity and take the 
whole class outside.

Funding and the future
I am looking into obtaining a grant 

from Best Buy for some GPS units, and I 
plan to approach the district’s Education 
Foundation for money. Also, a local 
credit union is offering grants of up to 
$500, and I plan to apply for one of them 
so that we can pay for subscriptions to 
www.geocaching.com and also purchase 
materials to create our own geocaches.  

One of the things that we talk about 
is the many applications for GPS. For 

instance, I have a student who lives in 
the country that said it would be great if 
she could punch in her bus and then find 
out where it was so she wouldn’t have  
to go down the lane until she knew the 
bus was nearby. Many of the students 
have family vehicles that are equipped 
with GPS units, so they venture to guess 
that eventually cars will be able to  
drive themselves. 

We live in a rural farming community 
and several of the students shared 
that the farms are already using this 
technology. Field work this fall was 
done with no hands in some instances. 
My husband experienced that this fall 
when he helped his nephew. He actually 
watched movies on a DVD player, only 
stopping when the tractor came to the 
end of the field. He would turn the tractor 
manually and then go back to watching 
his movie. 

Digital	Transportation	GPS/geocaching	activity	
(continued	from	page	29)

Winning Suggestions
Submit	your	ideas.

 If your submission is published, you earn a $50 
gift certificate and a Teacher’s Rock T-shirt.

A: The students enjoy the opportunity 
to experience realistic applications in an 
environment that is both challenging and 
entertaining. Many even comment on how 
the Modules – along with how I combine 
the PLVS content and the standards for 
technological literacy – help them in other 
academic areas. 

Q: What are your secrets to 
success, especially in your 
interactions with students?

A: Demanding and delivering respect 
from Day 1 has to be the most important 
key to success in our classroom. I also 
believe that my continued education, 
especially in obtaining my administration 
degree in career and technical education, 
has given me new and valuable insight 
for developing our program. Beyond this, 
we don’t learn about the standards for 
technological literacy or the PLVS content 
. . . we live it. 

Kentucky	technology	teacher	honored	with	
Program	Excellence	Award	(continued	from	page	32)
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www.geocaching.com


We’d like you to meet  
a new Colleague of ours.

If you liked Colleague, you're going to love Synergy,  
our new learning content management system. 

To upgrade to Synergy, contact a  
Pitsco Education representative today. 

800-828-5787
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Suite  
Success

Four Suites
Twelve Harbors

One Year

Biotechnology  ·  Engineering  ·  Health Science  ·  Technology Principles
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