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Between the tropics and the operating room

Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on

This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Tomorrow is almost here.

(continued page 4)

Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !Ele
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Pitsco Education science curriculum employs a unique program scope 

and sequence designed to introduce students to the foundational concepts of 

inquiry-based learning and the scientific process. Students navigate through a 

progression of instruction where they inquire, hypothesize, research, experiment, 

analyze data, and draw conclusions. This process is designed around activities 

that are aligned with core content for Earth, physical, and life science.

Using this approach not only engages students in core science concepts in a 

real-world learning environment but also teaches them the 21st-century skills of 

critical thinking, problem solving, teamwork, and communication, all of which 

are learned by applying the scientific method.

SCIENCE 
of Success

LEARN MORE » Go to www.pitsco.com/science



Features
Teacher of the Year .......................................... 3

Johnson earns school, Lowndes County (GA) honors

Marzano book review ....................................... 5
Classroom Instruction that Works

Research going online ..................................6-7
Books being phased out; tips for student searches

Activities for structure testing ................. 20-21
Bridges, towers, and trusses undergo stress tests

Pro athletes create a buzz ...............................22
New Jersey teacher holds tech lab fund-raiser

Winston Cup car in the classroom ...................27
North Carolina teacher takes students under the hood

Lines of Curriculum

  All ...................................................2-7, 15-23

  
Elementary......................................................... 28

  
Secondary – Grades 6-10 ................8-14, 24-28

Depar tments/Columns
From the Executive Editor ................................................ 2

Administrators' Corner................................................... 11

The Social Network .................................................. 16-17

Funding Opportunities ..............................................18-19

Product Highlights ....................................................20-21

Winning Suggestion ....................................................... 22

Dave the Science Guy..................................................... 23

Upcoming Events ........................................................... 28

The Pitsco

CONTENTS

www.pitsco.com www.hearlihy.com

Assessment and Learning Solutions 

Technological Fluency Institute

Technological 
Fluency Institute 

Text info. 

www.techfluency.org www.LEGOeducation.us www.network.pitsco.com

On the cover – Photos from Grand Island, Nebraska, by Melissa Karsten.

ONLINE
Science of Speed
Read about the High School and 
Transportation Modeling division winners 
at TSA dragster national championships.
www.science-of-speed.com



From the Executive Editor

Peanut butter and jelly . . . Abbott  
and Costello . . . salt and pepper . . .

Are you picking up the pattern?
Based on your experiences with Pitsco, which two items go hand in hand? We hope 

people see us as both core academics and STEM applications because that’s the target 
we set for ourselves 10 years ago.

The majority of our readers are teachers and administrators connected to technology 
education labs. Being in that field, you are fully aware there’s been a strong push for 
transitioning technology education to STEM. As a company, we’ve been providing 
integrated STEM solutions for many, many years. On top of supporting the integration 
of the four STEM disciplines, we decided in the early 2000s to develop core science 
Modules, and later that decade we moved our focus to core math Modules. However, 
all along, we continued to provide technology education Modules that included a strong 
integration of the STEM disciplines.

As you’ll read in this issue of The Pitsco Network, the Grand Island, Nebraska, 
school district is utilizing Pitsco Education Module labs in a unique structure that teams 
technology education teachers with science teachers in a middle-level STEM Science 
course. Grand Island is blending STEM applications and core science together, which is 
one example of how we’ve actualized our target set forth 10 years ago.

What was Grand Island’s objective in blending science and technology? As stated 
by Josh McDowell, the district’s Director of 21st Century Teaching and Learning, “21st 
century comes back to the four Cs – being able to communicate, collaborate, be 
creative, and critically think.” As you know from our Module labs, students who exit our 
programs have certainly achieved those four Cs.

So, how does a district from the rural Midwest fund such an innovative solution? Well, 
they went “outside the box” in that arena as well. Per McDowell, “Science curriculum 
was up for adoption (two years ago), and we didn’t buy new textbooks at eighth grade, 
seventh grade, or sixth grade. We said, ‘We’re going digital.’ Instead of spending those 
large sums of money on print that is dead, we spent it on (Module labs). We spent it 
on professional development. We spent it on teaching teachers to live and work in this 
digital world.”

I’ve mentioned examples of our STEM and science solutions so far, but if you are 
intrigued by our approaches to hands-on algebra instruction, make sure to read the 
“Marzano 9” article on page 4. We outline how our unique approach to algebra instruction 
aligns to Dr. Robert Marzano’s highly regarded nine effective teaching strategies.

And in closing, are any of you looking for a great new STEM Module to add to your 
existing lab? Be sure to read about the new Ideas & Innovations title on page 24. This 
new Module enables students to do exactly what Grand Island is targeting – think 
creatively, solve problems, and explore on their own. 

     Matt Frankenbery
 Director of Education & Executive Editor
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Kudos to Curt Johnson for  
county teacher of the year honor

W hat makes a great 
teacher? Someone 
who inspires 
students and gets 
them excited about 

learning, someone who works hard and brings 
enthusiasm to the classroom, someone who 
is devoted to helping children achieve and 
encourages them to aspire, and someone who 
is both friend and mentor to the students. A 
teacher who embodies all of these traits and 
more is Curt Johnson of Lowndes County, 
Georgia. Johnson was recently named 
Teacher of the Year of Pine Grove Middle 
School in Valdosta, which was followed in 
August by his being named Lowndes County 
Schools’ Teacher of the Year.

Johnson began his teaching career in 
Florida in 1992 and transferred to Lowndes 
County in 2000. He had facilitated Pitsco 
labs in Florida and introduced them to 
Lowndes County schools in 2001. According 
to Johnson, “I met with the CTE director 
and was informed that if I would come 
and stay one year, there would be funds 
available to ‘gut’ the current lab and 
install the new lab of my choice. So, in the 
fall of 2001, Synergistic Systems came to 
Lowndes County, GA. In 2009, after nine 
years at Lowndes Middle, I was asked 
to transfer to the ‘new’ Pine Grove 
Middle. Today, I am happy to report 
that there are three middle schools in 
the Lowndes County system, and all 
three have Pitsco technology ed labs.”

During his tenure at Lowndes 
County schools, Johnson has earned the 
respect and support of his colleagues, 
students, and parents. Ken Overman, 
Principal of Pine Grove Middle School, 
says, “Let me tell you, [Curt] is the 
consummate teacher, team leader, and 
mentor. Teaching technology education 

automatically lends itself to hands-on learning. 
When in his classroom, I see him constantly 
instructing, fixing, helping, questioning, 
and answering students’ questions. His 
enthusiasm, hard work, dedication, and 

encouragement are a staple for our students, 
staff, and parents.”

When children are excited about school and 
talk happily about a certain class at home, it 
warms a parent’s heart. Renee Griffin, mother 
of two Pine Grove Middle School students, 
also speaks highly of Johnson, saying, “Mr. 
Johnson is a dedicated teacher who motivates 
and inspires his students to develop a love 
of technology. He has a tremendous work 
ethic and challenges his students in every 
assigned task. My children constantly relay to 
me the incredible ongoing technology projects 
occurring in Mr. Johnson’s class. His passion 
for teaching is evident through the eyes of 
wonder seen in his students.”

It’s easy to see why Johnson was named 
Teacher of the Year for both Pine Grove Middle 
School and Lowndes County. Soon he might be 
able to claim Georgia Teacher of the Year as 
well. He has been nominated for 2014 Georgia 
Teacher of the Year, which will be announced in 
spring 2013. Naturally, Johnson is pleased by 
these honors, not only for himself but also for 
the attention it brings to technical education.

He observed, “It means a lot to me both 
personally and professionally. Obviously, 
the personal satisfaction of receiving such 
an award from my peers is very gratifying, 
but the professional satisfaction points to a 
bigger picture. With STEM initiatives moving 
to the front line in the educational agendas, 
public and private recognition of what CTE 
teachers do daily in their classrooms and 
labs is absolutely crucial. The award does 
place me in the spotlight at Pine Grove Middle 
and in Lowndes County, Georgia, but more 
importantly it allows me to give CTE a voice!”

Congratulations, Curt, on your well-
deserved awards. May you continue to 
bring excellence into the classroom and joy 
to your students! 

By Aislinn Bybee, Technical Editor • abybee@pitsco.com

Curt Johnson, right, receives the Lowndes County 
Schools' Teacher of the Year award  
from Superintendent Wes Taylor.

    It’s easy to see why 

Johnson was named Teacher 

of the Year for both Pine 

Grove Middle School and 

Lowndes County.   
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A changing landscape calls for a change in thinking
iPad-ready Signature Math meets 100 percent of Common Core Standards

Schools are seeing an iPad 
adoption rate expected to 
grow 52 percent annually 
through 2015, but as the 
devices and other tablets 

find their way into the classroom, along with 
increasing acceptance of bring-your-own-
devices (BYOD), curriculum directors are 
challenged to find solutions that take full 
advantage of the technology.

This past summer, Pitsco Education 
completed the conversion of its Signature 

Math curriculum to the Cloud, which 
combines individualized prescriptive 
instruction and one-to-one computing with 
engaging, hands-on, small-group activities 
to boost student achievement in Algebra 
Readiness and Algebra I. 

Once offered only for local LAN-based 
delivery, the curriculum is now Cloud based 
and iPad ready. A flexible licensing approach 
offers educators innovative ways to take 
advantage of an increase of iPad and one-to-
one computing adoption while providing math 

curriculum to their students that meets 100 
percent of Common Core State Standards 
for mathematics.

The curriculum is well suited for core 
math instruction, as well as a supplemental 
implementation to underpin existing courses. 
Remedial and after-school programs are also 
well served by Signature Math.

To learn more about Signature Math, 
visit us online at www.pitsco.com/sigmath 
or contact a Pitsco Education consultant at 
800-828-5787. 

Pitsco Algebra covers Marzano’s 9
Editor’s Note: Dr. Robert Marzano had no involvement with the alignment of his nine strategies to Pitsco curriculum.

Pitsco Education’s Algebra Academy program was developed 
to combat what can only be considered a national pandemic of 
poor student achievement in algebra. Statistics show that students 
who do well in “the gateway course” are more likely to gain a high 
school diploma, continue their education, and have success in their 
future. Even students who choose to enter the workforce in lieu 
of a postsecondary education prove to have more success in the 
workplace and a higher earnings potential than those students who 
struggle with algebra.

Pitsco Education’s Algebra Academy program was designed 
specifically to provide students of all learning styles a 
nontraditional, project-based learning experience in order to 
boost student achievement. Daily hands-on learning activities; 
individualized, targeted instruction; and small-group activities 
combine with formative and summative assessments. The design 
of the instructional methodology is proving to be effective and 
recently was demonstrated by three years of improved test scores 
for students using the program in Greenville, South Carolina, one 
of many schools that have adopted the program. 

Even more compelling is how well this unique approach to algebra 
instruction aligns to Dr. Robert Marzano’s highly regarded nine 
effective teaching strategies – strategies that many consider the gold 
standards for effective teaching and learning. A recent review and 
comparison has produced a report that outlines how these strategies 
align to our Algebra Academy program. To download a digital copy of 
the full report, go to www.pitsco.com/literature.

Marzano’s 9 Effective Teaching Strategies:

•	 Identifying Similarities and Differences

•	Summarizing and Note Taking

•	Reinforcing Effort and  
Providing Recognition

•	Homework and Practice

•	Nonlinguistic Representations

•	Cooperative Learning

•	Setting Objectives and  
Providing Feedback

•	Generating and Testing Hypotheses

•	Cues, Questions & Advance Organizers 

By Bryan Sheeley, Curriculum Marketing Manager • bsheeley@pitsco.com

By Bryan Sheeley, Curriculum Marketing Manager • bsheeley@pitsco.com

Pitsco Education’s Algebra Academy

Marzano 9

Cooperative learning, a key attribute of Pitsco Curriculum, is also one of 
Marzano's 9 effective teaching strategies.
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Book review

Marzano: Classroom Instruction that Works

T he purpose of the book 
Classroom Instruction that 
Works by Robert J. Marzano is 
to help close the gap between 
teaching and learning and to 

answer the question of how schools can “make 
a difference in student achievement.” Teachers 
are instrumental in affecting student learning 
and motivation, no matter the school, subject, 
or makeup of the student body. Following is a 
summary of Marzano’s 9 strategies detailed  
in the book. You might find these research-
based strategies helpful as you facilitate  
Pitsco curriculum. 

Identifying similarities and differences 
in things is “basic to human thought.” To guide students in this 
area, identify similarities and differences for them, ask them to do 
so on their own to cement the skill in their minds, use graphical 
symbolism to show them rather than just tell them, and use 
metaphors and analogies to illustrate similarities and differences.

Summarizing and note taking is a skill that is learned and taught. 
Many students don’t take enough notes, and others write down 
everything. Students must look at the information being presented and 
pick out the important parts that are “central to the overall meaning.” 
Show them that how information is structured on a page (headings, 
formatting, and so on) will help them pick out crucial information. 
Provide them with a “summary frame” (a set of questions) to direct the 
students’ attention to certain areas.

Reinforcing effort and providing recognition helps students who 
have trouble excelling and who often do not believe in their own 
abilities. Emphasize that it is not just about innate abilities; it is 
about putting in hard work and believing that one can succeed if one 
is willing to work for it. When rewarding students, be sure to give 
praise for real accomplishments, not for easy tasks. The students 
should know that the level of effort they put into something is a direct 
correlation to the level of recognition and reward they receive.

When implementing homework and practice, be clear on what you 
want from the students and how you will support them in completing 
homework and practice. Let them know why they are expected to 
do homework: learning a concept, practicing a skill, and so on. 
Encourage students to interact with the information they are learning. 
If they “understand how a skill or process works” and why it is 
important, students will engage with the material on a deeper level.

Learning occurs not only by reading a  
book but also when students connect to a 
concept on more than one level: reading, 
hearing, seeing, and touching. Nonlinguistic 
representations and learning deal with 
visualizing ideas in one’s mind, making physical 
representations of an idea, drawing pictures or 
graphic organizers, and participating in hands-on 
activities. Making the connection between words 
and concrete things helps students “understand 
content in a whole new way.”

Cooperative learning helps students learn 
because they interact with each other and are 
accountable for their learning goals. Random 
grouping takes the pressure off of the students 

and enables them to focus on learning and cooperating. Groups can 
be used in different ways: short-term for a class period, through the 
course of an assignment, or long-term for a semester or a year.

Setting objectives and providing feedback to students helps 
them be more invested in their learning and the direction it takes. 
Goals should not be too specific so as to be flexible and leave room 
for students to analyze and interpret information. Teacher feedback 
helps students know how they are doing and if they are going in the 
right direction and catches any misunderstandings early. Student 
feedback enables students to learn from their peers.

Students are naturally generating and testing hypotheses in 
their daily lives. Students must make predictions and test them, 
and in doing so, they draw on “a broad range of knowledge related 
to the topic.” Students should be able to explain why they chose a 
hypothesis, the steps they went through to test it, and the results of 
testing their hypothesis.

Cues, questions, and advance organizers help students “retrieve 
what they already know about a topic.” Including cues and questions 
foreshadows what students can expect from a learning experience. 
Advance organizers help students focus on general information. 
Using descriptions, stories, skimming before reading, and graphic 
advance organizers prepares students before engaging in a deeper 
learning experience.

Classroom Instruction that Works is a tool that any teacher 
can benefit from putting into practice. Backed by research and 
classroom anecdotes, the Marzano’s 9 give teachers powerful 
strategies to enhance learning in their classrooms. 

By Angie Lobmeyer, Editing Coordinator • alobmeyer@pitsco.com
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Fewer books at workstations, 
more research online

T he Pitsco Curriculum 
Development Department 
recently finished work on 
four new Modules for release 
this fall. One of the first 

things that veteran teachers will notice is 
that these titles have a lot fewer books 
to deal with in the Module libraries. We’ve 
received a lot of feedback from teachers in 
the field that we need to move toward more 
electronic forms of research. The phrase 
“today’s students are digital natives,” has 
been repeated to me more times than I can 
count in the last year as the topic of moving 
to electronic research has been discussed. 

So, our first move has been to reduce 
the Module library to the minimum needed 
to accomplish everything required for both 
enrichments and content. We have even 
designed all of the RCA questions in the 

four newest titles to be researched on the 
Internet. We discovered that this is the way 
students and teachers were researching 
many of these questions already.

As we go forward, our plan is to revamp 
many of the global enrichments to move 
toward digital sources for the content we have 
traditionally pulled from books. This has some 
definite advantages. 
Digital content 

is active and can be updated more rapidly 
than print content. The sheer volume of 
the content available through the Internet 
is almost endless. The cost advantage in 
digital content simply cannot be ignored; 
the price of printed materials continues  
to climb at an almost exponential rate,  
and for the foreseeable future, that trend  
is unlikely to change.

Physical space is freed up when 
the Module library is removed from the 
classroom, and many times space is at 
a premium when more than one Module 
is located at a station or space is limited 
for any reason. But probably the biggest 
reason to make this move is the further 
development of 21st-century skills for the 
students who experience our Modules. 
As these students move forward in 
their education and careers, accessing 
information digitally will be one of the 
premier skills in the workforce.

This change does not come without 
some hurdles though, such as what 
resources to use and how to get 
students access to those resources. 
Teachers will definitely have to work 
closely with IT specialists in their 
district to ensure students have 
access to resources they need. It is 
also advisable to work closely with 

the Library/Media Specialist in your 
district to teach the students about 
correct Internet research skills (see 

related story on page 7) and local district 
policies regarding Internet usage.

All in all, though, this is a change that will 
have a positive impact on students by meeting 

them where they already are. 

By David Meador, Curriculum Specialist • dmeador@pitsco.com

   We’ve received a lot 

of feedback from teachers 

in the field that we need to 

move toward more electronic 

forms of research.   
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Use CARS to help students 
navigate the World Wide Web

.Com; .org; .gov; .mil; .edu; .net; .uk; .au. . . . When it comes to Web site extensions, the list can be confusing, at best. What does each of 
those extensions stand for? Is one better than the other? When students are called on to evaluate the reliability of a Web site, knowing what the 
extension means is just the tip of the iceberg.

Googling reliable Web sites alone yields 204,000 results, including “Reliable Office Supplies” and “Healthy Living: Reliable Websites.” 
With all that information to slog through, it’s no wonder students immediately jump to Wikipedia.org for help.

But navigating the World Wide Web doesn’t have to be so daunting. With Internet research increasingly becoming part of regular classroom 
expectations, the accompanying sidebar might be the lifeboat needed by students drowning in the sea of information. 

Dot what?
What do all those “dot-whatever” things mean, anyway? As it turns out, 

quite a bit. And knowing what each extension stands for is a good first step 
in determining the reliability of a Web site. Here’s a quick rundown:

.com: These are commercial sites, usually run by companies and 
businesses, so any information on them runs the risk of being 
slanted in favor of making a profit.

.net: These sites tend to be hosted by networks, Internet service 
providers, and organizations.

.org: Available for purchase only by nonprofit organizations, 
these sites might be slanted to match political or other views, 
but they shouldn’t be motivated by a profit margin.

.au, .uk, and so forth: These are sites from foreign 
countries. While the information on these sites can be reliable, 
it’s always a good idea to compare facts against US information. 
All countries have their own take on things.

.gov: US government sites. These sites are typically very reliable.

.mil: US military sites. Also typically reliable.

.edu: University and college sites. Another typically reliable 
source when researching.

Remember CARS
When conducting online research, evaluate sites using the CARS checklist:

Credibility: After determining the type of site you’re on, you 
need to determine if the site is trustworthy. One way to do this is to 
investigate the site’s author. Who created the site and why? Can you 
contact him or her? Reliable Web sites will clearly state the creator’s 
name and provide contact information. But good research doesn’t 
end there. Check out “About us” and similar links available on the 
site. Google the author to find out more information. Do his or her 
credentials match the topic on the site? Are you getting information on 
how to fix a leaky faucet from a certified plumber, or are you reading 

Joe Schmoe’s latest handyman adventure? What are other people 
saying about the author? Be sure to read all viewpoints objectively. 

Also consider whether the site has more than one author. This is 
often the case on Wikipedia-type sites. In fact, Wikipedia bills itself 
as “the free encyclopedia that anyone can edit” (en.wikipedia.org/
wiki/Main_Page). That doesn’t mean, however, that anything found on 
Wikipedia should be automatically discarded. For general information 
on a subject, Wikipedia can be a good place to start. Look for: Sites 
that speak with authority and have the ability to back up that authority.

Accuracy: Consider when the information was posted. Is the 
information on the site detailed and comprehensive, or does it 
seem lacking or downright outdated? In many fields, information is 
constantly changing, so accessing the most current information is 
crucial. Look for: Complete information; page creation, version, “last 
modified,” and “last updated” dates.

Reasonableness: Does the site seem objective, or does it 
seem slanted toward one viewpoint or another? Is there a conflict of 
interest? Does Mike the Plumber’s site exclusively use products from 
Sally’s Sink Fixtures and More? If so, consider why that might be. 
Does the site give an in-depth look at the subject, or is it just a rant by 
someone looking for an outlet for their anger? Look for: Fair, balanced 
statements and sites that don’t have a conflict of interest.

Support: Where did that site you’re looking at get all those 
statistics? Are their “facts” merely claims? Good Web sites should 
provide references to back up their information. Look for: Links to 
independent sites, a list of sources, footnotes, and so forth. Find at 
least two other sources that can corroborate what you’ve just read.

The bottom line
The fact is that these guidelines won’t necessarily eliminate quotes 

from Joe Schmoe’s Handyman page or attempts to pass Wikipedia off as 
a definitive source. The Internet is a huge resource, and finding the right 
information takes time and patience. But arming students with a good set 
of guidelines is a step in the right direction. 

By Patty Cooke, Technical Editor • pcooke@pitsco.com
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GRAND ISLAND, Nebraska – It was time to adopt new science 
curriculum for the middle schools, but instead of ordering textbooks 
as had been the routine for decades, administrators in Grand 
Island (Nebraska) Public Schools decided to go in a new direction 
– 21st-century learning, replete with hands-on, student-directed 
learning steeped in problem solving and inquiry.

That decision was made nearly three years ago. Now, after much 
planning and many growing pains, stakeholders are pleased with the 
new blended science program for Grades 7-8 that equally divides 
students’ time between classrooms where Earth, life, and physical 
sciences are spiraled together and STEM-rich Pitsco science labs.

“I was ready to move away from the traditional science 
classroom,” said Walnut Middle School Principal Rod Foley. 
“Getting people in the lab and being more hands on was an exciting 
opportunity for us to really move forward.”

Added Barr Middle School Principal Brian Kort: “Our kids are 
learning to think. They’re learning to use different strategies. Even 
last year when some kids were struggling and parents called, I said, 
‘This is a good thing, not a bad thing.’ We’re making our kids be 
better thinkers than ever before.”

The bulk of the planning for this massive change fell on the 
shoulders of GIPS Science Coach Katie Ramsey and Teaching & 
Learning Coordinator Deb Karle. “We were looking for ways to get 
students more engaged, less reliant on a textbook. We also wanted 
to stay very standards driven,” Ramsey said.

In the process, tech-ed teachers inherited the new Module-
based Pitsco labs and found themselves co-teachers of science. 
“Tech labs had to be remodeled and tech teachers became STEM 
teachers,” Ramsey said. “Life as they knew it in their world changed 
– no more shop, no more of their own students and classes. They 
were now going to be sharing science classes.”

Science overhaul  
 in Grand Island, NE
Old way: covering what’s in the book 
New way: uncovering mysteries of science

By Tom Farmer, Editor • tfarmer@pitsco.com • Photos by Melissa Karsten, Graphic Artist • mkarsten@pitsco.com
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Grand Island, Nebraska

Building it
Ramsey and Karle, former middle school science teachers, 

did their homework before putting together a group of 15 Pitsco 
Modules for both Grades 7 and 8. 

“Deb and I looked at every Module and then figured out in which 
grade it could best be placed,” Ramsey explained. “We looked at each 
day, what the objectives were, and what the kids were going to do with 
it. We went back and said, ‘OK, this activity goes with this standard.’ 
We can teach a standard, but how well can a student know it, live it, 
and understand it?”

A rotation schedule of 16 days in the Pitsco lab and then 16 days 
in the classroom was established to ensure students wouldn’t get 
bored in either setting. And a wiki – a Web site that enables users 
to add, modify, and delete content – was set up as a repository for 
standards-based content and activities that teachers in the three 
schools could contribute to and draw from.

“We work on it during the summer and can add to it during the 
school year. I use it quite a bit,” Science Teacher Jessica Stephens 
said. “It saves us time because we’re not running around or 
searching the Internet.”

The combination of student-led Modules in the lab and teacher-
led activities in the classroom strikes a good balance, according to 
science teacher Nick Stoddard. “In those 16 days upstairs (in the 
classroom), you have to stay at a pace to get things done before 
you come down here. When you’re down here (in the Pitsco lab), you 
try to pull these standards into what you’re teaching.”

Karle referenced her days as a teacher when summing up how 
the new program design was better. “When we used to teach, it 
was about covering what was in the book. It wasn’t uncovering what 
students could learn and understand.”

Educators on board
This totally new 

approach to teaching 
middle-level science –  
not just the addition of a 
hands-on Module lab but 
also the spiraling of Earth, 
life, and physical science – 
was not an easy adjustment 
for the veteran teachers in 
particular. Twenty-seven-
year science teacher Steve 
Walker is a prime example.

“Every teacher has that 
need to be in charge. You 
know, we want to be in 
control, and there’s a lot 
of control taken away from 
me in here,” Walker said 

of the lab, but then quickly added, “I guess I’ve come over to the 
dark side. I can see the benefit of this. I really think this is probably 
a beneficial method of doing it, especially if you keep in mind 
that there is this degree of cooperation and communication and 
collaboration that they have to have.”

First-year science teacher Kate Sackett, fresh from earning her 
master’s degree in education after working for a pharmaceutical 
company for several years, said she interviewed with several school 
districts but knew the innovative program at GIPS was for her.

“In my master’s program we did a lot of inquiry-type learning, 
basing a lot of our curriculum on that inquiry,” Sackett said. “Coming 
in here and seeing all of these resources that we have available to us 
and really helping the students guide their own learning through the 
process, that was everything I was looking for.”

Hope for the future
As the name implies, blended science aims to bring together the 

best of both worlds, which in Grand Island has amounted to a total 
paradigm shift for students, parents, and teachers.

The only reason to make such drastic changes is to improve 
student learning. In only its second year, the blended science 
approach is too new to evaluate fully. But if early returns are an 
accurate barometer, the program is working. In spring 2012, GIPS 
eighth graders took a state science test for the first time, and they 
performed better than fifth- and 11th-grade GIPS students when 
compared to state averages at each grade level.

“I’m expecting to see more of our students get to the proficient 
level on standard science knowledge,” Ramsey said. “I’m hoping 
that through these experiences our students can get a better idea 
of, ‘Here’s where I see myself. I know these opportunities lie ahead 
of me at the high school.’”

Echoing that optimism, Foley added, “We know it’s going to 
take a couple years for us to really be at full speed curriculum-
wise with it, but I think because there’s so much more engagement 
and we’re thinking at higher levels, it’s probably worth it for us.” 

Students spend 16 days in the traditional science classroom setting with 
Westridge teacher Derrick Lindsey, above, before they rotate to the Pitsco lab 
for the next 16 days.

Hands-on exploration in the Pitsco lab is half 
of the blended science approach in Grand 
Island, Nebraska, middle schools.
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“I can do this!”
Students with special needs blend in with the crowd in Pitsco labs

The look is the same.
The rocket launches high into the sky, 

and the student’s face lights up with pride in 
creating a vehicle that’s towering toward the 
clouds. Whether the student is a boy or a girl, 
black or white, average or honor laden, tall or 
short, gifted or learning disabled, it doesn’t 
matter. They still bear that unmistakable ear-
to-ear grin of satisfaction and pride.

That’s what makes a Pitsco Education lab 
unique. It’s for everyone, including students 
with disabilities or language barriers.

“I would definitely say those kids have 
been held back from things for so long,” 
says Facilitator Renee Ekhoff of Walnut 
Middle School in Grand Island, Nebraska. 
“‘Well, maybe you can’t do that.’ Or, they 
think that they can’t do it. And (in the 
Pitsco lab) you’re giving them the same 
experiences every other student gets. I 
think they just love it.”

Almost unanimously, teachers and 
administrators agree that the framework 
through which Module content is delivered 
– a combination of video, audio, graphics, 
on-screen text, closed-captioning, and 
hands-on materials – opens the door to 
learning for students of all abilities and 
learning styles.

“I learn better when it’s hands on,” says 
seventh-grader Ashley. “My mom says it’s 
because I have too much energy.”

Or maybe she has just the right amount 
of energy but hasn’t been able to expend 
it in other classrooms. Whatever the 
reason, students with disabilities are hardly 
distinguishable from other students when 
they’re working on real-world projects in 
Pitsco labs.

Jerry Scheuler, a science teacher at 
Walnut, remembers a student who last year 
did so well in the lab, he had no idea the 
boy had a learning disability. That changed, 
though, when the class rotated over to the 
traditional classroom for a few weeks in the 
blended science course. 

“You get him in the regular classroom, 
he struggled,” Scheuler said. “But in (the 
Pitsco lab), he did really well because it’s 
hands on and very deliberate how it tells 
them what to do.”

Of the three middle schools in Grand 
Island, Walnut has the highest percentage 
of special education students, about 16 
percent, according to principal Rod Foley. 
Science Teacher Kay Niebuhr says having 
students working in pairs aids those 

who often need assistance or special 
accommodations because they have 
someone to personally help them if they fail 
to understand something immediately.

“Working with a partner, they can ask, 
‘What does this mean?’ And the instructions 
are great. They tell them exactly the supplies 
they need,” Niebuhr said. “There’s so many 
different learning modalities that are touched. 
If you’re an auditory learner, or a visual learner, 
or kinesthetic, it hits them all in one day.”

Teamwork also requires students to 
occasionally step outside their social comfort 
zone, Niebuhr added. “I think this kind of 
gives them the gentle push to interact. It 
does take two people, and you have to work 
with a partner. . . . In a very safe way, it 
encourages all people to participate, even 
the introvert or the person who doesn’t 
usually volunteer anything in class.”

Paraprofessional Sharon Ellston has been 
assisting students in classrooms for more 
than four years, and she says the Pitsco lab 
enables students of all ability levels to gain 
confidence through successful experiences.

“When they get it, and all the sudden 
this light goes on, their face changes, their 
posture changes, everything about them – 
they stand up a little taller, they realize they 
learned something they didn’t know,” Ellston 
said. “They light up. They get happier when 
they realize, ‘I can do this!’” 

   . . . Pitsco lab enables 

students of all ability levels 

to gain confidence through 

successful experiences.   

Paraprofessional Sharon Ellston



‘Pushing teachers to the world that kids live in’

Introduction: In his first year of a new position, Josh McDowell 
is all about educational technology and 21st-century learning, 
from Pitsco Science STEM labs to iPads for all freshmen. 
And he walks the walk, relying on his iPad and iPhone to stay 
connected at all times, no matter where he is. Following are his 

insights into 21st-century teaching and learning. (Note: The full version 
of the Q&A is available at www.pitsco.com/network.)

TPN: The Pitsco Network
JM: Josh McDowell

TPN: How was it decided that STEM should be the 
starting point for the 21st-century learning initiative 
in Grand Island Public Schools (GIPS)?
JM: It started with Dr. Robin Dexter (GIPS associate 
superintendent) saying, “We’ve got to do this differently. 
Let’s start thinking about this idea of STEM.” Then we 
explored what STEM is and what it means. What could 
STEM look like in Grand Island Public Schools? From there 
we went to the standards to see what kids must have 
mastered by the time they leave eighth grade. That was 
heavily driven by our Nebraska State Assessments.

TPN: How do the Pitsco STEM labs fit into your plan for 
21st-century learning?
JM: Most of the time, 21st century comes back to those four Cs 
– being able to communicate, collaborate, be creative, 
and critically think. We said, “Alright, we know all of 
that stuff now. How are we going to get there?” We 
knew technology had to be involved. We knew 
about engineering and math. We looked at what’s 
out there and came to Pitsco. After we decided 
on Pitsco, it went back to those standards. Then 
we looked at which Modules matched up to those 
standards. That’s how we selected the Modules.

TPN: Tell us about the district curriculum 
officials (Science Coach Katie Ramsey and 
Teaching and Learning Coordinator Deb Karle) 
who ensured the blended science approach 
would work for teachers.
JM: Those two ladies are amazing. If it wasn’t for 
them, you wouldn’t be able to see any of this. We have 

our Modules selected, we know what grade levels they’re at, our 
curriculum is spiraled, we have meaningful and relevant teaching 
resources. We have that curriculum and assessment guide. It was 
pushing teachers to the world that kids live in, just steps at a time, 
steps at a time, steps at a time until they’re just so immersed in it 
they don’t have a choice. 

TPN: How do teachers have to adapt to this new style of 
teaching and learning?
JM: Teaching and 
learning still comes 
down to building quality 
relationships with 
kids. What we have to 
understand is kids build 
relationships with kids 
differently. You and I 
used to go home after 
school, run up to our 
buddy’s house and hang 
out, run around and play. 
Well, kids still hang out 
with their friends after 
school. They just do it 
electronically. So they’re 
building meaningful 
relationships with their 
friends electronically. Because they do that, we have to help teachers 
be able to do that and understand that, at least have a grasp of that 
world. If they can’t and they don’t, it’s going to be difficult to build 
relationships with kids. 

TPN: How are the Pitsco programs funded?
JM: Science curriculum was up for adoption (two years ago), and 
we didn’t buy new textbooks at eighth grade, seventh grade, or 
sixth grade. We said, ‘We’re going digital.’ Instead of spending those 

large sums of money on print that is dead, we spent it on (Module 
labs). We spent it on professional development. We spent it on 
teaching teachers to live and work in this digital world. 

Josh McDowell • Director of 21st Century Teaching and Learning • Grand Island Public Schools • Grand Island, Nebraska

Administrators' Corner

ONLY ONLINE: Visit www.pitsco.com/Network to  
read more of the discussion with Josh McDowell.

Josh McDowell observes students 
practicing the four Cs in Pitsco 
curriculum: communication, 
collaboration, creativity, and 
critical thinking.

Grand Island, Nebraska
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Co-teachers model teamwork for students
Transition wasn’t always easy 
but teaching rubric set the pace

Having two teachers in a Pitsco lab – 
one science, one tech ed – might sound like 
quite a luxury, but reaching a point where 
they work well together and complement 
one another isn’t always easy.

Grand Island Public Schools Science 
Coach Katie Ramsey and other administrators 
were well aware of this possibility heading 
into their first year of blended science at 
the middle level, so they wrote a rubric, 
“GIPS Middle School Sci-Tech Co-Teaching 
Guidelines,” and discussed key expectations 
and goals during summer training in 2011.

“We said, ‘Let’s talk 
about grading, let’s 
talk about classroom 
management, let’s 
talk about who is 
responsible for what,’” 
Ramsey said. “All of 
this took place during 
that three-day training 
the summer before. 
They had working 
lunches. It was total 
immersion.”

Teacher buy-in 
was essential if 
they expected their students to grasp the 
21st-century skills, such as cooperative 
learning, that the Pitsco lab would deliver. 
Working from the rubric, teachers agreed 
to equally share instructional time, 
responsibilities, and workload, and they 
acknowledged the importance of being 
consistent with expectations for student 
behavior and classroom routines.

Randy Brown, a tech-ed teacher at Barr 
Middle School, said he learned to work not 
only with the Barr science teachers but also 
with teachers at the other two middle schools 
who were encountering the same issues he 
was discovering. “If there’s one school that 
figures it out, you can share it with the other 
two schools. We just keep trading information.”

Westridge Middle School teachers Steve 
Walker (science) and Stan Dancer (tech ed) 

both wanted to be in charge at the beginning 
in their shared classroom, but they managed 
to reach a mutual understanding after settling 
into clear roles in the room.

“Last year, it was Steve’s first year 
of co-teaching, and we had a little bit of 
adjusting to do,” Dancer said. “And this year, 
it’s just easy.”

Principal Brad Wolfe recalled the two 
men struggling in the beginning to figure 
out each other’s personality and strengths/
weaknesses. Eventually, they came to him 
and said they’d worked it out and that “we’re 
gonna be a great team.”

“You know, it’s not only the kids that had 
to figure this out,” Wolfe told his teachers. 
“How much stronger are you guys going to be 
now that you have come to a mutual respect 
for each other and what you can do?” 

PTA president does about-face on her view of lab
The new way of learning science – blended, spiraled, and hands 

on – in Grand Island middle schools last year caused concern and 

outright displeasure among some parents, including the PTA president 

at Westridge Middle School.

She went so far as to vocally lobby against the program. 

Normally, such an influential person who harbors negative feelings 

about something can dictate its outcome. However, the PTA president 

soon discovered from her daughter that the lab wasn’t so bad after 

all. In fact, it was a highly effective means of teaching middle-level 

science in a cross-curricular manner.

Near the end of the school year, the mother came to a PTA meeting 

and set the record straight. Westridge Principal Brad Wolfe recalled her 

saying, “I’m here to apologize for my comments that I made back to 

(Superintendent) Dr. Winter, back to the science people. I was totally wrong 

about this. My daughter comes home at night and she sits there and talks 

to her dad. And her dad and her are wired the same way, so they talk about 

the STEM lab. They go to a level I don’t even understand. 

. . . And so now she’s the biggest advocate out in the 

community, letting them know that this STEM lab is 

what we needed to have a long time ago.” 

Science teacher Sarah Hood brings her expertise 
to the blended science lab.

Principal Brad Wolfe

Former tech-ed teacher Randy Brown works closely not only with the 
science teachers at Barr Middle School but also his peers at the other 
Grand Island middle schools.
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BYOD: Overcoming 
a fear of the unknown

The use of personal smart devices – phones, tablets, iPads, iPod 
Touches – in the classroom is catching on . . . slowly. Preventing 
the bring-your-own-device (BYOD) movement from gaining steam is 
apprehension and possibly even fear on the part of some teachers 
and administrators who view cell phones in school as contraband.

Science Teacher Derrick Lindsey of Westridge Middle School 
has a theory along these lines. “A lot of teachers haven’t grown 
up with the technology, so they’re afraid of it because they don’t 
know all the uses. The students will know more than a lot of the 
teachers will about how to use these devices.”

Lindsey keeps up on the uses of smart devices and was 
quite comfortable when he recently led students in an activity 
where they were allowed to whip out their smart phones and 
devices (those with Internet access) and participate in an online 
information review about the properties of matter.

About 40 percent of the students in this particular class 
(lowest among the three he’d had that day) had a smart device, so 
they were quickly paired up with students who did not have one. 
Their assignment was to go around the room and scan posted QR 
codes, which revealed questions that the students had to answer.

“Basically, what I’ve done is put some questions we just 
covered, like the process of melting, short questions with one-word 
answers, and as a team they have to answer them,” Lindsey said.

With students scurrying about, eagerly using their devices in 
an educational manner, Lindsey was pleased to see them focused 
and enjoying the review session. “They always want to use their 
technology, so this lets them use it in a more academic way.”

Educational fun was on full display, and fear was nowhere to 
be found. 

iPads prove to be  
a teacher timesaver

It’s convenient. 

It’s efficient. 

It’s fast. . . . It’s 

the iPad, which 

for Pitsco lab 

facilitators in 

Grand Island, 

Nebraska, is 

fast becoming 

indispensable.  

The blended science 

teachers at each 

middle school share an iPad and take full advantage  

of it as they roam about the large labs.

When students have questions about an assessment or 

materials, the teacher can quickly whip out the iPad, log into 

SIM, and locate the answer within seconds. 

“Instead of carrying around all these great big notebooks 

(containing answer keys, as they did last year), I just carry 

the iPad with the same information,” said STEM Facilitator 

Teague Sutherland.

Kay Niebuhr, a science teacher who facilitates the lab 

alongside Sutherland, enjoys the convenience of having 

answers to most student questions just a few clicks away.

“I used it the other day looking at the consumables list 

for Food Science because students were looking for sugar,” 

Niebuhr said. “I knew we bought it, and that was a quick 

check I could do for the students right there without having 

to go to the supply closet.” 

STEM Facilitator Teague Sutherland enjoys 
the convenience of an iPad as he travels 
about the lab, answering students' questions.

Science teacher 
Derrick Lindsey 
embraces the BYOD 
movement as he leads 
students in a QR code 
activity at Westridge 
Middle School.
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Better organization  
saves precious time

“Kids were losing 20 minutes a  
day looking for stuff.” Teacher Stan  
Dancer knew he had to do something  
about the organization of materials at  
the Module workstations, so he relied  
on his instincts honed during a 20-year 
career in the military. 

Dancer went about improving the 
system of labeling and storing items in 
the seventh/eighth-grade lab at Westridge 
Middle School in Grand Island, Nebraska. 
Students had been storing rulers, markers, 
beakers, funnels, assorted tools, and other 
small items in large blue bins for the next 
class to use, and rummaging through the 
bins often resulted in wasted time and 
misplaced or damaged items. 

Dancer installed peg boards and  
hooks to hold and display the items, for 

which he also created labels 
so that students could 

quickly identify 
materials and 
distinguish a pair of 
regular pliers from a 
pair of needle-nose 
pliers. “I just started 

going through the 
Modules saying, 

‘What’s this actually called in the 
Module?’ And then I’d make a little 
name tag and put the hooks up,”  
he explained.

By his estimation, Dancer spent 
about $800 on Command hooks, 
used three rolls of Velcro, and went 
through more than 2,000 inches 
of Scotch tape arranging products 
neatly at the 30 workstations. He did 
most of the work during his planning 
periods in 2011-2012, the first year 
for the lab at Westridge.

In addition to saving precious 
time for students, the new system 
for maintaining materials also 
enables Dancer to conduct a quick 
visual scan of each workstation at 
the end of a class period. If anything 
is missing or misplaced, he instructs  
the students to find the item and  
store it correctly.

For example, he recently noticed a 
protractor out of place at the conclusion 
of a class. The students’ initial reaction 
was, “I don’t know. It was here.” “They 
finally saw it and put it back where it was 
supposed to be,” Dancer said. “It takes 10 
seconds to do it, but this way they know 

they’re supposed to put things back where 
they’re supposed to go.”

Dancer’s fellow STEM instructors, 
Teague Sutherland at Walnut Middle 
School and Randy Brown at Barr Middle 
School, also enforce stringent systems 
for organization. Brown even includes a 
photocopied image of the tool or part  
on the workstation wall where the item  
is mounted. 

Take four steps 
before asking  
the teacher

If you want to cut down on the number 

of call lights you answer, consider the 

five-step process that Facilitator Teague 

Sutherland outlined for his students. Failure 

to follow each of the first four steps before 

requesting help from the teacher “will result 

in a consequence.” 

Teacher Stan Dancer
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 
even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 
during an operation. Most tapes work very poorly when applied to damp 
surfaces, so they aren’t suited to this. When conventional technology fails, 
it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 
are one of nature’s great climbers. They can climb straight up a smooth 
wall or stick on the ceiling. They do this with the help of their incredibly 
sticky toes. The mechanism the toes use for sticking is very different 
from how tapes and glues work. And even better, geckos in the wild 
stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 
rainy windows are a common sight in some countries.) But their 
stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 
water impacts gecko stickiness. Though developers have already 
created some gecko-inspired tapes, Stark’s team is the first to focus 
their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 
motor. The motor pulled the geckos while the geckos tried to cling to a 
surface. In dry conditions, some geckos held even 

!SySTEM Alert
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Tomorrow is almost here.

(continued page 4)

Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 
the use of gluey goop or claws. The secret to 
their stickiness is in microscopic structures 
called setae on their toes. Setae are super-small, 
hairlike structures. Each group of setae branches 
out at the tip into even smaller (microscopic) 
hairs called spatulae. 

Though it feels like your hand is 100% in 
contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 
a table or hand are rough when viewed up 
close. This texture prevents them from lying 

perfectly fl at against one another. 
The microscopic gecko 

setae and spatulae, however, 
can get so close to a surface 
(a high percentage of 

contact) that weak attractive 
forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 
aren’t strong, when they are multiplied over 
millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 
This can be done with tiny structures called 
carbon nanotubes. 

Geckos know just how to step down to situate 
the hairs in the stickiest way. And they also know 
just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 
little bit,” explained gecko researcher Alyssa 
Stark. “They peel their toes backwards. It doesn’t 
take a lot of energy for them to do that. As they 
do that all of their h airs are springing off  of the 
surface. When they are even slightly away from 
the surface, those weakly attractive van der 
Waals forces are not available anymore.”

To learn more about how a gecko tape 
would be manufactured as well as other 
products that have been inspired by biology, 
visit www.pitsco.com/sySTEMalert.  !

Ele
ct

ro
n m

icr
os

co
pe

 im
ag

e 
co

ur
te

sy
 of

  T
im

 Su
lli

va
n/

Th
e U

ni
ve

rsi
ty

 of
 A

kr
on



Atom shadow images cour tesy of Kielpinski Group/Grif f ith University

At the limits of the 
visible world

Scientists at Griffi  th University 

in Brisbane, Australia, recently 

found a way to photograph the 

shadow of a single atom.

Atoms are the 

building blocks of matter. 

But they are so tiny you 

can’t see them individually 

– only objects made of vast 

numbers of atoms. Consider 

this: a typical grain of salt is 

made of roughly 1.2 quintillion 

(1,200,000,000,000,000,000) atoms. 

Despite this, the scientists 

were able to use electrical forces 

to trap individual atoms inside a 

chamber. Then a laser beam was 

fi red at the suspended atom. The 

light that makes up a laser beam 

is a little diff erent than the light 

beam a fl ashlight makes, but it 

is still light. And just as holding 

your hand in a fl ashlight beam 

will block part of the light and 

cast a shadow, holding an atom 

in a laser beam will block part 

of the light and cast a shadow 

behind the atom. In this case, the 

shadow was cast 

onto a detector. 

Sometimes, it 

takes months of 

examining data 

to fi gure out if 

an experiment 

was a success. 

Not so here. 

The scientists 

could see right 

away it was 

working. That was 

one of the enjoyable 

parts of the experiment, 

said sc ientist Erik Streed. 

“The atom’s shadow was in 

the right place. When we moved 

the atom, the shadow moved 

exactly the same amount. The 

shadow also disappeared when 

the atom was gone, but nothing 

else had changed.”

To see the shadow, the team 

designed and built a super 

high-resolution microscope. 

Though there are several types 

of microscopes, this one is 

like those commonly used in 

classrooms in that it uses a glass 

lens to magnify an image. But 

unlike microscopes you might 

have used, this lens is unique.

“It’s like the flat, segmented 

lenses found in lighthouses 

rather than the smoothly curved 

lenses found in spectacles,” 

explained Streed. “. . . By using 

a different approach to looking 

at atoms, we were able to do 

something no one has done 

before: see the shadow of a 

single atom.”  !

Curriculum Connections
• Electricity
• Lenses & Optics
• Light & Lasers

Career Fields
• Microscopy
• Particle physics

Most printers put words on paper, but 3-D printers can make solid 
objects – anything from statues to hip replacements. 

Engineering
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What about 
the rings 
around the 
shadow?

The experiment 
helps confirm 
predictions about 
atoms and might be 
useful in medical research. But 
one perk of research is harder to 
measure: it raises more questions. 
One lingering question involves 
rings visible around the shadow in 
many of the images. (Look closely 
at the photo and you will see 
them.)

For now, scientists aren’t 
sure what causes the rings. One 
possibility is that some of the 
light might scatter as it interacts 
with the atom. This scattered light 
might interfere with the rest of the 
light falling around the atom and 
make ring patterns. But that is far 
from certain.

“On one hand the rings could 
be just a glitch in how we take our 
pictures,” explained scientist Erik 
Streed. “On the other hand it could 
show this interference effect. We 
can’t say for certain until we can 
consistently reproduce the ring 
effect, measure its properties, 
and compare it to what we would 
expect from theory.”  !

Curious about that microscope? Go to www.
pitsco.com/sySTEMalert to learn more.

“By using a diff erent 
approach to looking at 
atoms we were able to 
do something no one 
has done before. . .”



Atom shadow images cour tesy of Kielpinski Group/Grif f ith University

CSI: 3300 B.C.E.
Criminal investigators refer to a case that remains unsolved after 

a long time as a “cold case.” Well, they don’t come any colder than 
this! Otzi the iceman died more than 5,000 years ago, likely from an 
arrow wound. His body was frozen on a cold mountain pass until it was 
discovered in 1991 and thawed.

Using a nanoprobe and a laser, scientists have now been able to study 
Otzi’s blood for the fi rst time. The extremely small probe moved over 

his wound while the laser measured 
the probe’s movement. From the 
tiny motions of the probe, a 3-D 
map of the blood cells on 
the wound was created. The 
scientists knew these were 
red blood cells because of 
their donut shape. Because 
of their ingenious methods, 
investigators now have new clues 
about this ancient mystery.

To learn more, go to www.
pitsco.com/sySTEMalert.  !

Curriculum Connections
• Chemical Math
• Package Design 

Career Fields
• Demolitions
• Internet security

Curriculum Connections
• Cell Structure

Career Fields
• Forensics
• Spectroscopy
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Very filling
What is the most effi  cient way to completely cover a shape 

with circles? Here are the rules: The circles can be diff erent 
sizes. The circles can overlap each other, but they can’t overlap 
the edge of the shape they are in. You must use as few circles 
as possible. This might sound simple, but it is hard to be sure 
you have really found the most effi  cient pattern once you have 
plopped down the circles.

Researchers at the Universities of Michigan and 
Connecticut say they have solved the puzzle. In short, 
every shape has a “skeleton.” For example, a 
triangle’s skeleton is three lines that go 
out from the center to the three 
corners. The team discovered 
that the best arrangement of 
circles will always have circles 

A fractal is a shape whose form looks similar whether viewed up close or from far 
away. For example, limbs and branches of a tree mimic the form of the whole.

Math

centered over the lines of the skeleton. For most 
shapes, the spots where the lines connect will also 

have circles over them.
This insight could reveal the best way 
to administer medicines, place wireless 

transmitters for Internet, or even plant 
demolitions explosives.  !



when the motor pulled with a force equal to 20 times their own 
weight. When the geckos clung to a damp surface, though, their 
stickiness was reduced somewhat. And when their feet were soaked in 
water or when they tried to stick to a totally submerged surface, their 
stickiness was cut dramatically. But why?

“We are trying to zero in on that,” said Stark. “There are a couple diff erent 
possibilities. The most obvious one is that there is too much water in 
between the gecko hair and the surface so it is not getting that close contact 
that it needs. . . . But there are also other things that could be involved. The 
hairs might have gotten really soft, like your hair in water. Maybe their hairs 
got soft and now are not as sturdy, not as directional anymore.”

Looking ahead
In scientific research, answers often raise more questions.

“So there is still a lot to be investigated,” said Stark. “But even from 

what we know now,  we can start developing and designing products 

that might work as well or even better than the gecko. We still have a lot 

more to investigate, but we have something to start with for sure.”

Even if a gecko tape for wet conditions is made, the story won’t be 

over. Research will always continue as innovators search for ways to 

make products better. As Stark tells her students, there are always more 

discoveries to be made.  !
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Curriculum Connections
• Animals

• Material Science

• Research & Design
 
Career Fields
• Biomimetics

• Herpetology

• Materials Engineering

Researchers Alyssa Stark and Tim 
Sullivan test the stickiness of gecko feet.

Can you find these four images hidden 
in the pages of SySTEM Alert?

When robots are made 
to look like humans but 
don’t quite succeed, 
people get a creepy 
feeling. This is called the 
uncanny valley effect. 

The gripping part 
at the end of a 
mechanical arm is 

called an end effector 
because it has an effect 
on the world.Gears have been used for 

hundreds of years and were 
made of wood in the past.

A microprocessor allows a computer to “think.” These 
can only perform a few actions, but clever computer 
programmers use those actions in very complex ways.

Im
ag

es
 co

ur
te

sy
 of

 Th
e U

ni
ve

rsi
ty

 of
 A

kr
on

To learn more about how a gecko 
tape would be manufactured, visit

www.pitsco.com/sySTEMalert



Students Drive at  
Louise R . Johnson Middle School
National finalists hail not just from same state, but same school

T he two cars were staged side 
by side on the starting line, 
confidently poised for the 
start of the race. Onboard 
cartridges, storing potential 

energy in the form of compressed carbon 
dioxide, were mated to the launch pods. 
In a moment, an electronic impulse would 
simultaneously activate solenoids in the 
pods – causing the two hardened-steel firing 
pins to stab forward and puncture the gas 
cartridges. This was about to go kinetic.

The race was the final matchup to 
determine the winner of the 2012 Middle 
School Dragster event at the annual 
Technology Student Association Conference 
in Nashville, TN. The car in Lane 1 was a 
sleek, black missile emblazoned with the 
word Kamikaze in red letters. In Lane 2 was 
an airfoil-shaped vehicle dubbed Ink Jet that 
sported a colorful tie-dye-style paint scheme. 
To get to this point, Kamikaze and Ink Jet had 
each bested multiple challengers to be the 
last two cars in a field of 16 finalists.

The 16 finalists hailed from five states – 
Oklahoma, Florida, South Carolina, Virginia, 
and Tennessee. Remarkably, the builders 
of the two cars sitting on the track are 
not only from the same state – they are 
classmates. Merritt Kendzior, the builder of 
Kamikaze, and Hayden Kennelly, builder of 

Ink Jet, both attend Louise  

 
 

R. Johnson Middle School in 
Bradenton, FL.

It seems that while CO2 
dragsters speed down the 
track without the aid of 
a driver, the two student 
competitors from Johnson 
Middle School definitely 
drove their project. Merritt 
and Hayden both mastered 
SolidWorks – a professional 
3-D CAD software used 
by engineers – in order to 
design and perfect their cars. 
Merritt says that learning 
SolidWorks was the “hardest part” but  
was worth the effort. Their process  
was truly an engineering effort – they 
designed their cars, tested them (using  
the simulation tools in SolidWorks), refined, 
and retested. Repeatedly.  

“You have to try and try,” Merritt said. 
“You’ll fail a bunch of times, but if one thing 
doesn’t work, you have to go to another.” 

Hayden concurred. The most important 
lesson he learned from the project was 
“never to give up.”

Advisor Hollis Bostic credits Merritt and 
Hayden for their approach. “Both of them 
definitely have the engineer’s mind. They attend 
to the software . . . they’re not afraid of it.”

The teachers provided guidance and 
helped them prioritize their work, 

but the real engineering was 
left to the students. 

Susanne Jarrell, another teacher at the 
school, adds, “They understood lift and drag. 
They got all of that once we showed them 
SolidWorks, and CAMWorks helped with the 
simulation, so they got that concept and that 
was the key to them designing and changing.”

Merritt and Hayden collaborated 
throughout the project, sharing insights 
gained from success and failures along 
the way. Despite their collaboration, their 
designs are completely different.

PSSSSSST – Gas blasted from the tiny 
holes in each onboard cartridge, the cars 
rocketed down the track, like fighter jets 
flying in formation. Less than one second 
later, they crossed the finish line and came 
to an abrupt halt, frosty cartridges now 
empty. By the smallest of margins, Merritt’s 
car won the race.

While the official records capture first 
and second place, no one lost. Just as they 
shared insights while designing, testing, and 
building in the weeks preceding the event, 
Merritt and Hayden seemed more than 
happy to share the victory. 

By Dan Eckelberry, Web Master • deckelberry@pitsco.com

The top two cars in the 2012 Middle School Dragster event at TSA 
nationals belonged to classmates Hayden Kennelly, front left, and Merritt 
Kendzior. Their teachers are Susanne Jarrell, rear left, and Hollis Bostic. 

Related stories on TSA national CO
2 

dragster finals can be found at  
www.science-of-speed.com.
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The Social Network

By Stephanie Manes, Research Assistant & Social Networking Junkie • smanes@pitsco.comwww

LEGO® Education is at your fingertips – anytime
At LEGO® Education, which you might recognize as a Pitsco Education joint venture company, we like to keep our own think tank of 

teachers on tap. We call them the LEAP (LEGO Education Advisory Panel) group, and they are a collection of elite educators who provide 

feedback and ideas on education and products. In July, I had the privilege of attending our annual LEAP conference in Kansas City, Missouri. 

We flew in the teachers, and from the moment their planes landed, the air was alight with creativity and enthusiasm. This is a group of 

teachers who love to network and share ideas. 

However, staying in touch with other educators can be difficult for those outside of our advisory panel. That’s where a relatively modern 

invention we like to call the Internet comes in. If you want to know about LEGO Education products, you can of course go straight to the source 

at www.LEGOeducation.us and be sure to check out the Community tab, where you can 

interact on the blogs and forums. You can also tune in to LEGO Education’s social media 

presence on Facebook and Twitter. Recent posts include LEGO Education’s partnership 

with NASA, information on FIRST® Robotics, an introduction to the new product 

StoryStarter, a guide to the Common Core, and a chance to win a WeDo robotics set. 

Official LEGO Education sites are a great way to stay informed, but they are 

not the only way. Many user-created forums provide a place for educators to discuss 

products on their own. If robotics is your passion, check out The NXT Step at www 

.thenxtstep.blogspot.com. Several of the contributors have collaborated on books 

around the MINDSTORMS® line. The blog features cool things to do with the robotic 

sets and troubleshooting, among other topics.   

Pinterest
A new way to find ideas for the classroom that has taken the Internet by 

storm recently is Pinterest. If you’re just now hearing about Pinterest, it is 

an “online pinboard” in which you pin or bookmark your favorite things. At 

the LEAP conference, our panel listed this as one of their top resources for 

classroom activities. If you search “LEGO Education” on Pinterest, you will 

find activities such as a chemistry unit complete with free teacher guide, lesson 

plans, and worksheets; language arts with LEGO; LEGO learning units; a LEGO 

Balloon Car; and an Easy LEGO Game Idea, among others. 

Scratch
Finally, you have one of the greatest project-based user 

communities: Scratch. Created by MIT, Scratch is a programming 

language that makes it easy to create your own interactive stories, 

animations, games, music, and art – and share your creations on the 

Web. LEGO users have found ways to use Scratch with products such 

as WeDo and share their projects on the Web site at scratch.mit.edu/. 

So if LEGO is your passion, don’t be afraid to jump into one of these friendly user communities! 
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Videos
•	  LEGO Education Creativity: Maglev Project: tinyurl.com/9gngop8

•	  NASA MSL – Curiosity Mars Rover – LEGO MINDSTORMS: tinyurl.com/bsz2ba9

•	  Mindcuber Rubik’s Cube Solver: tinyurl.com/cjmv5lb

•	  The Coltar Remixed . . . LEGO MINDSTORMS Color Sensors Created Music:  
tinyurl.com/clpxtcm

•	  LEGO NXT ATM Machine with Change Maker: tinyurl.com/y33sj54 

LEGO® Education: Not just for the classroom
Teachers aren’t the only ones excited about LEGO® Education products. From blogs about using LEGO Education products to teach 

physics to a LEGO MINDSTORMS® Mars Curiosity Rover video, the Web is full of creations by LEGO Education enthusiasts eager to share 
their stories. Check out this sampling for inspiration.

b
Tube

By Patty Cooke, Technical Editor • pcooke@pitsco.com

Blogs & News Stories
•	  Robotics Challenge inspires, rewards: tinyurl.com/d626ry2

•	  Greenfield Students Learn Through LEGOs: tinyurl.com/ckxnp3u

•	  Teaching and Understanding Physics Using LEGO: tinyurl.com/7xatyc6

•	  Class teaches problem solving with LEGOs: tinyurl.com/bvnfxyx

•	  Block party: Students compete in LEGO building challenge: tinyurl.com/7355f3x
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Two roads converging

Teachers explain how our grants  
have led to student growth

G.K. Chesterton stated that “Men invent new ideals because they 

dare not attempt old ideals. They look forward with enthusiasm, 

because they are afraid to look back.” Pitsco and LEGO® Education 

have recaptured the enthusiasm of earlier educational successes 

by incorporating the familial atmosphere that formerly led to the 

country’s greatness. 

Family endeavors, shoulder-to-shoulder performance, and 

teamwork in the production of products characterized national 

growth. With Pitsco and LEGO Education materials, teachers have 

access to the best from the past in collaboration with the most 

enlightening of the present and ideally the future. The acquisition 

of these educational necessities may be out of reach for many, but 

the availability of the LEGO and Pitsco/Hearlihy/FTEE grants are 

possible vehicles that might lead to their possession. The LEGO 

Education Showcase Grant, LEGO Education Workshop Grant, and 

LEGO Education Smart Schools and LEGO Education/Franklin 

Covey Grants are all available for teachers to pursue. 

Pitsco-Hearlihy
For those seeking the Pitsco/Hearlihy/FTEE Grant, the 

stipulations are that students need to not only master science, 

technology, engineering, and math skills but also have the 

opportunity to integrate this vital knowledge with critical-thinking, 

teamwork, and creative problem-solving skills – all characteristics 

deemed necessary for becoming active participants in our ever-

changing world. (www.iteaconnect.org/Awards/granthearlihy.htm)  

LEGO Education
The LEGO Education Grants also stipulate essentially the same 

message. Specialization is the enemy of democracy, and the grants 

create an economic environment that makes possible the collaboration 

in a variety of labs allowing students to collectively create projects, 

products, and ideas corresponding to the essence of long-term learning. 

Jenna Veenendall, teaching in Jefferson Elementary in Winona, 

MN, stated the LEGO Education Smart Schools Grant was beneficial 

because, through use of the LEGO WeDo kits, “This product was 

the best fit for my students and what they could do with them to 

solve various engineering, math, reading, social studies, and science 

problems. After students have had a chance to use these materials, 

I’ve seen growth in various skills: planning, building, testing, 

adjusting, and retrying their prototypes. Students are willing to take 

risks with the materials because they know it’s not permanent.” 

Michelle Mandola of the Kyrene de los Cerritos Academy felt the 

LEGO Education/Franklin Covey Grant changed the way she teaches. 

Michelle said, “To an outsider looking in, it seemed as though we 

were just ‘playing with LEGOs;’ in fact, there was in-depth reflection 

happening. After receiving the materials and bringing them into 

my classroom, it became a different place. My students learned to 

be more reflective in their thoughts. I was able to use this across 

the curriculum. We use LEGOs for leadership ideas, math, reading, 

writing, science, and social studies. Implementing the use of LEGOs 

in my classroom allowed for students to see a different perspective 

from others on the same idea. They are able to learn from each other, 

and I am able to learn what they have taken in. It’s been a great way 

to assess their progress as well as see how they are feeling about 

certain topics (personal or scholastic).” 

The LEGO Education Showcase Grant Program is available 

to current LEGO Education teachers who want to showcase their 

investment in the LEGO Education System for Learning through a 

hands-on community activity. WeDo and TETRIX® demonstrations 

produced and demonstrated by students are graphic examples of the 

value of the program. (edublue.org/Item.asp?art=7)

The LEGO Education Workshop Grant Program is available 

to help fund teachers using LEGO Education products to facilitate 

hands-on workshops at national, state, or regional conferences or 

events by reimbursing qualified facilitators for expenses.  

(edublue.org/Item.asp?art=6) 

In the same vein, Pitsco continues its teacher scholarship program 

started in 2011 to celebrate the company’s 40th anniversary. STEM 

educators who enter are in the running for a $500 Pitsco catalog gift 

certificate in the final quarter of 2012. The goal of the scholarships is  

to honor teachers who make a difference in STEM while providing 

them with the opportunity to try a new activity with students.  

(www.eschoolnews.com/2012/06/12/500-for-stem-teachers/) 

Funding Opportunities

Pat Forbes 
Education Liaison

Teachers use LEGO materials for math, reading, science, and more.

18      The Pitsco Network



October
 S M T W T F S 

  1 2 3 4 5 6 
 7 8 9 10 11 12 13 
 14 15 16 17 18 19 20 
 21 22 23 24 25 26 27 
 28 29 30 31

 1 Toshiba Small Grant Program (K-5)
Toshiba supports programs that motivate and 
inspire youth interested in science and math. 

www.toshiba.com/taf 

 1 Build-A-Bear Foundation
They provide direct support for children in 
literacy and education programs such as 
summer reading programs, early childhood 
education programs, and programs for children 
with special needs. 

www.buildabear.com/shopping/contents/
content.jsp?catId=400002&id=700013

 16 Lowe’s Toolbox for Education
Lowe’s recognizes the need to increase focus on 
basic, one-time project needs. 

www.toolboxforeducation.com 

 30 CVS Caremark Community Grants Program
This program promotes a greater level of 
inclusion in student activities, extracurricular 
programs, and initiatives that give greater 
access to physical movement and play. 
Programs must be fully inclusive.

info.cvscaremark.com/community/our-impact/
community-grants/public-schools

November
 S M T W T F S 

     1 2 3 
 4 5 6 7 8 9 10 
 11 12 13 14 15 16 17 
 18 19 20 21 22 23 24 
 25 26 27 28 29 30

 1 American Honda Foundation Grant
This grant offers unique approaches to 
teaching and developing youth in minority and 
underserved communities. 

corporate.honda.com/america

 9 Improving Student Geometry Grants
The focus is on excellence in instruction  
of geometry.

www.nctm.org

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

www.braitmayerfoundation.org/

 20 Environmental Excellence Awards  
This is for students and teachers across the 
country who are working at the grassroots level 
to protect and preserve the environment.  

www.seaworld.org 

 30  NSTA Awards 
A variety of awards are available through NSTA. 

www.nsta.org/about/awards.aspx

December
 S M T W T F S 

       1 
 2 3 4 5 6 7 8 
 9 10 11 12 13 14 15 
 16 17 18 19 20 21 22 
 23 24 25 26 27 28 29 
 30 31

 3 Pitsco/Hearlihy/FTEE Grant
The Foundation for Technology Engineering 
Educators in cooperation with Pitsco/Hearlihy & 
Company announces the $2,000 grant.

www.iteaconnect.org/Awards/granthearlihy.htm 

 19 W.K. Kellogg Foundation
Supports innovation and capacity to change, 
which leads to improvement of formal and 
informal education; stresses helping children 
in need.

www.wkkf.org

 31 Northrop Grumman Corporation
The grant program promotes programs  
that advance science, technology, engineering, 
and math.

www.northropgrumman.com 

 31 Captain Planet Foundation 
The foundation promotes understanding of 
environmental issues and focuses on hands-on 
involvement. 

www.captainplanetfdn.org

Grant Application Deadlines

Grant Writing Dos and Don’ts
Partnerships may be an asset and some grants require a variety of 

partnership agreements. Colleges or community colleges can blend their 

programs with the assistance you are seeking. There is also the added 

advantage that the partner may be able to furnish technical assistance.

Be aware of the literature about the latest educational projects. 

STEM and Common Core are forefront in the lexicon; therefore, 

familiarize your grant source with a graphic description of your 

envisioned entry into the objectives of these programs. 
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The Crash Test of Bridges
New Structure Testing Instrument proves that ‘success lies in the test’

It is said that “He that breaks a thing to find out how it works 

has left the path of wisdom and become an engineer.”

Structural engineers analyze and design buildings and large 

structures (e.g., bridges and towers), which are meant to support 

heavy loads. How does one know if a design can hold its weight, 

along with the weight of the people and objects put upon it? The 

ability of the design must be tested. Enter the Structure Testing 

Instrument from Pitsco Education.

When using the Structure Testing Instrument, students can 

apply up to 800 pounds of force to their balsa wood or basswood 

towers and bridges. The structures don’t necessarily have to 

be destroyed, but they can be. Instructions are given for both 

the nondestructive and the destructive methods for testing the 

towers and bridges.

Pitsco’s Demolition Derby is an activity that requires the 

Structure Testing Instrument. Students are to design and build 

bridges competing in strength and endurance – which bridge can 

hold the most weight? A design and build can take two or three 

hours (plus time for the glue to dry), but it takes no more than 

five minutes to witness the demise of the build. Only the strong 

survive, and the Structure Testing Instrument will tell you 

which bridge is the strongest. 

To actually administer the test, a 

wheel is turned (slowly), and force 

is applied to the structure. 

When the measured 

force reading begins 

to drop, there will 

be a slight pop noise. 

This sound indicates that 

the structure has reached 

its load-bearing peak. Any more 

pressure will wreak havoc upon the 

build. However, if one wished to run the 

“Destructive test,” one could continue 

to apply force, 

and soon, the 

structure would 

be in a state of disrepair. 

The software 

included enables the 

whole class to keep 

track of each bridge’s 

load-bearing ability. 

Simply connect the computer to 

a projector and display the testing data in a line chart per each 

structure. That way every student can see how his or her model 

holds its weight against the others and compare what makes one 

build stronger than another.  

The Structure Testing Instrument delivers the crash test 

for bridges and towers because, as is true with any great build – 

success lies in the test.

The Wood is Good:  
(A comparison of balsa and basswood)

Are you wondering which type of wood to use in your build 

– balsa or basswood? Is one better than the other? Is one better 

for a specific build? Below is some information about both wood 

types found at www.garrettsbridges.com/building/woodtips/. 

Hopefully, this information can help in your decision.

•	 Balsa is cheaper and more available than basswood.

•	 Balsa is stiff, while basswood will bend.

•	 You can get more cross section for the same mass with balsa. 

•	 Basswood won’t rip off at the joints as much as balsa. 

•	 Balsa comes in a wide range of densities.

•	  Balsa is less likely to be the same strength throughout its 
entire length.

•	 Balsa will sand easier, but basswood won’t crush.

•	  Balsa changes weight with changes in humidity more  
than basswood.

•	 For the same mass, basswood pieces must be smaller. 

Product Highlights

By Denise Overstreet, Technical Editor • doverstreet@pitsco.com

    When using the Structure Testing 

Instrument, students can apply up to 800 

pounds of force to their balsa wood or 

basswood towers and bridges.   
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Do you trust your truss?
Subject:  Grade 8 Math

Class Size:  24 students 

(conduct with four groups or as individuals)

Objectives:
•  Students will construct and test their own truss design on Pitsco’s  

Truss Tester.

•  Students will enhance their knowledge of load, compression, and tension, 
which are terms commonly used in the design of a bridge.

•  Students will enjoy the excitement of competition and the thrill of 
watching how much load their own truss can bear.

Related Standards:

Standards Addressed
(Massachusetts Curriculum Frameworks)

• 8.G.1 – Sum of interior angles

• 8.G.3 – Use of geometric tools – protractor, ruler, and such

• 8.G.4 – Pythagorean theorem

• 8.G.8 – 2-dimensional to 3-dimensional

• 8.M.1 – Use appropriate units of measurement or scale

Materials/Resources:
• Pitsco Truss Tester

•  Prebuilt truss design (10.75" x 3.75") using 1/8" balsa wood, to be used to 
show Truss Tester in action

• 1/8" graph paper for blueprint of truss design

• Protractor for every student

• Ruler for every student

• Pencils

• Pitsco balsa wood stock, 1/8" x 1/8" x 24"

• Pitsco Structure Glue

•  Pitsco Timber Cutter, Pitsco Easy Cutter, or Pitsco Easy Miter Box Deluxe 
for angle cuts (30 degree, 60 degree, 45 degree, and 90 degree)

• Digital camera or video recorder to document competition

Procedures:
•  Show students the Truss Tester from Pitsco. (Note: The Truss Tester may 

be used along with the Pitsco Structure Testing Instrument featured on 
the facing page.)

• Model a truss design in the Truss Tester.

•  Do not put maximum weight into bucket; have students predict the 
maximum load! Discuss vocabulary: load, tension, and compression.

•  Tell students they will design their own truss pattern and then compete 
for strongest truss design.

• Set limitations on height and length using 1/8-inch balsa wood.

•  Limitations = Must be less than 4 inches high and less than 11  
inches long.

• Hand out 1/8-inch graph paper (8.5 x 11 inches).

•  Show students some basic truss designs using 30-degree, 60-degree, 
and 90-degree angles.

•  Tell students they can add to basic designs to increase strength. (How 
much they add is up to the individual teacher.)

•  Model how to cut balsa and apply glue. (Make sure waxed paper is  
over blueprint!)

• Have students begin design using protractor and ruler.

•  Have students begin construction when design is completed and 
approved by the teacher.

•  Begin competition using Pitsco Truss Tester! Enjoy! Take pictures! 

By Paul Healy, Sky View Middle School, Leominster, Massachusetts
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Pro athletes create a buzz at tech lab fund-raiser

W hen you were a middle school student, 
wouldn’t it have been awesome to put  
your skills up against those of a former 
Super Bowl athlete? Would you have been 
excited to hit the game-winning three-

pointer against a hometown hero? Students at Hopewell Crest 
School in Bridgeton, NJ, recently did just that. We held an NFL 
Night fund-raiser to support our Pitsco-based technology lab.

The idea 
came to me 
when I heard on 
the radio that a 
nearby school 
was having 
players from 
the Philadelphia 
Eagles come to 
their school for a 
charity basketball 
game. I instantly 
thought that 
would be a great 
way to reach out 

to our community to help with an upgrade to our technology lab. 
Our school’s Science and Technology Foundation, an organization 
run by parents to raise money for improvements and upgrades to 
the lab, met and discussed the idea. They were very interested in 
the concept of grabbing the community’s attention with an event 
featuring professional athletes.

A contact of mine, former Harlem Globetrotter Derek Murphy, 
helped me gather a team of players willing to help us out. We asked 
local businesses to sponsor the athletes’ appearance to help cut 
down on expenditures for the event.

We were primed with a great lineup of former professional 
players: Stephen Baker, “The Touchdown Maker,” of the Super Bowl 
New York Giants; David Scott of the Oakland Raiders; Shawn Mayer 
of the Super Bowl New England Patriots; Ray King of the Atlanta 
Hawks; Jeremiah Trotter of the Philadelphia Eagles; and Derek 
Murphy of the Globetrotters.

For the main event – the charity basketball game – the professional 
players competed against a team of staff members, school basketball 
players (boys and girls), and parents. The physical education teacher 
and I served as referees and kept the event lighthearted.

If you would like to take on an event like this to raise funds for 
your program, or if you have any questions, feel free to contact me at 
mhitchner@hopewellcrest.org. 

Toothpick bridges – ‘in-your-face for real’
Editor’s Note: Seventh-grade science teacher 
Donna Hunt of Texarkana, Texas, won a Balsa 
Wood MegaPack valued at $60 for her photo 
submission of her students and their toothpick 
bridge creations to the Pitsco Facebook page. 
Similar challenges and contests will be coming 
soon at www.facebook.com/pitscoeducation. 

I have been teaching for 29 years, and 
I’ve come to believe that the real-world 
problems for which students construct 
a solution, create an environment where 
learning content is relevant, and authentic 
learning takes place. 

To quote one of my students, “This 
project made engineering for earthquakes and 
disasters so in-your-face for real, Mrs. Hunt, I 
loved it!” I use the toothpick bridge engineering 

project as part of the catastrophic events unit. 
Some of the questions that guide the unit are:

•	Are building codes for architects the 
same in Texas as California?

•	Why are building codes even necessary?

•	 Is giving a company with the lowest bid 
on a job always the right thing to do? 

The students form a company, sign 
contracts, and are challenged to build a bridge 
within the budget. It must be at least a 14-inch 
span, completed within six class periods, and 
capable of supporting three full soda cans. I 
take six different grades on this project, and 
the students vote on several categories for 
winners. Anytime students can ask their own 

questions, 
form their own 
hypotheses, 
work with 
materials, and 
test their own 
ideas, the 
concepts that 
I as a teacher 
am trying to teach, connect with their world, 
and retention actually happens.

Our seventh-grade STEM program has 
an engineering component each six weeks, 
and the students really enjoy participating – 
sometimes competing for prizes with their 
engineering projects. 

Winning Suggestion: By Matt Hitchner • Teacher • Hopewell Crest School • Bridgeton, New Jersey

Winning Suggestion: By Donna Hunt • Teacher • STEM Academy at Texas Middle School • Texarkana, Texas

Donna Hunt's students show off 
their prized toothpick bridge.

Shawn Mayer of the 
Patriots, left, and other 

pro athletes made it a 
night to remember.
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Love of science: Is it natural or nurtured?
“Dad, let’s do an experiment.” This 

statement comes in the evenings and on the 
weekends at my house. Both my children 
are interested in the world around them 
and eager to learn the who, what, when, 
where, and why of everything. Some friends 
of ours noticed this eagerness recently 
and asked how our kids had acquired this 

trait. My initial response was, “I think it’s 
just natural.” But after thinking about it 
for a while and looking closely at my own 
kids, especially my teenage son Drew, who 
is more the artistic type, I realized that 
perhaps my wife and I had influenced this 
more than I had originally thought. 

Then, after having a chance encounter 
with a former student of mine, I was 
convinced we had taught our kids that 
eagerness to learn about the world around 
them was a good thing, and we encouraged 
them to do it. There are three components 
to how I approach science that I think really 
motivate my kids to want to do it with me: 
(1) enthusiasm on my part, (2) the ability 
to listen to them and investigate things that 
they find interesting, and (3) simplification 
of complex ideas while keeping the key 
concepts intact. 

My enthusiasm for learning about the 
world around us is evident to my kids. A lot 
of times someone will ask a question about 
something and I will follow up with, “Are you 
sure you want me to answer that, because I do 
know how that works?” If my kids are around, 
they will warn whoever it is they had better be 
prepared to listen to a detailed explanation of 
the process, be shown a demonstration, and 
participate in an activity – and be evaluated 
for understanding at the end.

The excitement in my voice and the 
energy of my conversation pulls my children 
in when they ask one of these questions. 

This is one of the things that would capture 
the attention of my students when I taught. 
Kids just want to be around excitement 
and enthusiasm, and at their age it doesn’t 
really matter what it is about. Think about 
how many kids who could care less about 
football show up for a home game. It’s 
about the enthusiasm of the crowd and 
wanting to be a part of that.

With my kids, the one thing I have to do 
constantly is listen and absorb what they are 
saying to me. They are revealing the things 
they are interested in. Ann likes animals, all 
kinds – cats, dogs, horses, cows, chickens, 
and a host of other Old MacDonald-type 
critters. So when a question such as “What’s 
a drought?” comes up because of a news 
story, I talk about rain but I extend it to 
a subject she is interested in personally: 
animals. We talk about survival needs of 
living things, how water makes up most of 
the body of animals, and on and on with 
topics related to the one she was curious 
about and the one she has a life interest in. 

This is true of students in a classroom 

also. As teachers we have to create a 
culture of sharing interests and we have to 
listen and absorb this information so that 
when the time comes, we can relate it to 
topics that have sparked the curiosity of 
the students. Enthusiasm gets them in the 
game of science; listening and using their 
interests make them play the game.

But science has a potential drawback 
that can cause a kid to quit the game – a 
high degree of complexity. Drew has a lot 
of interests and an enormous degree of 
curiosity. He’ll ask questions until I run away 

screaming. When I want him engaged, I find 
ways to simplify things that seem more 
complex. One favorite that I used recently 
was to compare the structure of a neuron 
to his hand and arm. The hand is like the 
body of the neuron, the fingers are like the 
dendrites that stick out from the body and 
gather information, and the arm is like the 
axon – it carries all that information away to 
another location to be processed. 

He then found it easier to use his art 
skills to draw and label a picture of a 
neuron and explain the function of each 
of the parts. He still was responsible for 
the content and accuracy but was able to 
use a simplified explanation to grasp the 
complexity of the structure and function of 
a neuron transmission. Simplification keeps 
kids in the game of science.

My kids think science is the “fun” 
subject. They approach me in the evenings 
and weekends about experiments we can 
do together. I’ll bet that if students see 
your enthusiasm, if you listen to and absorb 
as much as possible what the students’ 
interests are, and simplify complex ideas 
they struggle with, you will be surprised at 
the response students will have. 

David Meador 
Curriculum Specialist

Dave the Science Guy
cell body

myelin sheath

nucleus

axon

dendrites

Neuron

    Kids just want to 

be around excitement and 

enthusiasm, and at their 

age it doesn’t really matter 

what it is about.    
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Ideas & Innovations: Developing Creative-
Thinking and Problem-Solving Skills

The problem: Chester was a grumpy hermit who hated 
to be around people. He lived by himself and never visited 
anyone. The only visitor who would come to see him was the 

delivery man who brought Chester supplies every week. One dark 
and stormy night, Chester’s grumpiness got the better of him. He 
decided to turn off all the lights and go to bed. Chester awoke to 
the local sheriff pounding on his front door. “Chester,” the sheriff 
explained, “you’re being arrested for causing the death of seven 
people.” Why was Chester to blame?

Another problem: The abilities to reason, think creatively, and 
solve problems are skills that many of today’s professions require. Yet 
these very skills can be some of the hardest to develop in students. 
Curriculum is often built around knowledge and content with little 
emphasis placed on developing these and other process skills.

Pitsco’s solution: Develop a Module that enables students to 
think creatively, solve problems, and explore on their own. That 
Module is Ideas & Innovations. 

Ideas & Innovations is a true STEM Module, focusing on the 
relationships among science, technology, and engineering, and it 
meets most state standards that focus on these relationships.

Second, students use what we call the Ideas & Innovations (I&I) 
problem-solving model and the Universal Systems Model to solve 
puzzles, riddles, and engineering problems throughout the Module. 
This, along with nearly a 1:2 ratio of slides where students have 
to do something versus sit and listen to audio or video, keeps the 
students engaged and working.

Third, there are several key features that make this Module 
stand out from many of our other Modules. Here are a few of those 
key features:

•	Minimal on-screen text – Less text minimizes sensory overload 
and helps students identify the key points in the audio or video.

•	Engineering challenge – As students learn about problem 
solving and creative thinking, they will also get to choose and 
compete in an engineering challenge. The winners of each 
challenge receive a trophy at the end of the year. 

•	Less direct instruction – As students try to solve the challenge, 
they are given ample opportunity to explore and try out their 
own ideas. 

•	Electronic journal – Throughout the Module, students 
will have the ability to enter notes, thoughts, problem 
solutions, experiment results, and ideas for improvement 
into an electronic engineering journal. This journal is tracked 
throughout the Module, and students can review any entry at 
the click of a button.

•	Branching – The Module experience differs for students based 
on the choices they make throughout the Module. This makes 
the Module more interactive and personal.

•	 Internet-based research questions – The Internet is certainly 
the most widely used research tool. Students need to learn 
how to safely use it to locate information.

•	 Innovation station – These optional videos presented by 
Pitsco’s own Mr. Robot highlight inventors, inventions, and 
innovations that have changed the world.

Ideas & Innovations is truly a unique Module that fits nicely into any 
kind of lab – tech, science, STEM, career exploration, you name it. Who 
knows – a little I&I might be just what your students need to come up 
with the next bright idea that will change the world. Oh, and speaking of 
bright ideas, Chester’s wasn’t so bright. He was a lighthouse keeper. 

By Aaron Locke, Curriculum Specialist • alocke@pitsco.com

•	  Distinguish the difference between an invention and innovation.

•	  Use the Ideas & Innovations problem-solving model to  
solve problems.

•	 Investigate techniques for ideation.

•	  Explore the relationships among science, technology,  
and engineering.

•	 Experiment with engineering trade-offs.

•	  Investigate the concepts of systems, subsystems, and  
systems thinking.

•	  Explore the Universal Systems Model of technology.

•	 Compete in a vehicle design challenge.

•	 Learn what it takes to be an engineer. 

Student Objectives
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By David Meador, Curriculum Specialist • dmeador@pitsco.com

Immunology
Cool technology brings study of the body to life

As I get older, I find people are more 
cautious about asking the question, 
“How are you?” I’m convinced that 

this is because we have more to say on 
this subject as we age. We seem to be 
fascinated by our bodies and how the 
ailments we suffer affect us. 

For those who understand math though, 
your interest in this subject is inversely 
proportional to your age, so the younger you 
are, the less you want to talk about this subject. 
This made things difficult for me in recent 
months while I was writing a Module to replace 
Immune System. What was conceived out of 
that drive is the new Immunology Module. 

But the concept of the Module still didn’t 
solve the problem of getting teenagers 
interested in learning about medical 
conditions and how their bodies’ immune 
systems work. So what would spark their 

interest? As with all learning, if the 
subject is personal to the student, it 
increases their interest and then you can 
multiply that interest by incorporating cool 
technology. Both things are part of the fabric 
of the new Immunology Module.

Students are introduced to the interesting 
subject and cool technology immediately in 
Session 1 of Immunology. They complete a 
Personal Immune Health Assessment, where 
they answer questions to assess their own 
immune health. It just doesn’t get any more 
personal than seeing how your behaviors are 
affecting your body and its systems. The 
students also use an app on a mobile device 
to explore medical terminology related to the 
immune system and how it works. Later, the 
students have the chance to use computer 
software and a digital microscope to take 
digital micrographs and label them. The 
students also model how vaccines work to 
make an individual and a community immune 
to certain diseases.

So the next time a student who has 
experienced the Immunology Module is at a 
family gathering and Uncle Henry is talking 
about having the flu, that student can tell 
Uncle Henry what he’s doing that makes him 
more likely to get the flu, why he should get a 
flu vaccination not only for himself but also for 
everybody else, and what his body is doing to 
fight off that little virus. That might just steer 
the conversation toward how smart Uncle 
Henry’s nephew is! 

   As with all learning, 

if the subject is personal 

to the student, it increases 

their interest and then you 

can multiply that interest 

by incorporating cool 

technology. Both things are 

part of the fabric of the new 

Immunology Module.   

•	  Complete a Personal Immune 
Health Assessment.

•	  Identify the structures associated 
with the immune system.

•	  Use an app to explore terminology 
related to the immune system.

•	  Identify the types of blood cells that 
are a part of the immune system.

•	  Explain how the body’s different 
immune responses work.

•	  Explore the concept of  
community immunity.

•	  Model how community immunity 
prevents the spread of diseases.

•	  Compare the sizes of human cells, 
bacterial cells, and viruses.

•	  Develop a personal health plan to 
boost their immune system. 

Student Objectives
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The Power of Two in North Bend, Oregon
Two teachers, one a 25-year veteran and one who has been 
teaching for five years, facilitate the North Bend Middle 
School Modules Technology/STEM lab in North Bend, Oregon. 

John Greif is in his 25th year of teaching and has been teaching 
tech ed for nine years. He started out teaching sixth grade, and 
when his school’s tech ed teacher became assistant principal, Greif 
was told he would take over in tech ed. Casey McCord is in his fifth 
year of teaching, four of them in tech ed.

The team-teaching approach has been used successfully in other 
Module labs across the country. But in this case, it is a necessity – 
two classes are in Greif and McCord’s lab at all times. Each facilitator 
teaches a different Modules class. In this large lab (previously a wood 
shop), for example, they help each other by answering call lights if 
the other teacher is busy with a student.

The Modules are required for seventh graders, and eighth graders 
are in the lab as well. Fifth and sixth graders pass through the lab to a 
computer room, so they get the opportunity to see the older students 
at work, which in turn gets them excited about experiencing Modules. 

Their Modules include CNC Manufacturing; Electronics; 
Electricity; Forensic Science; Flight Technology; Rocketry & Space; 
Energy, Power & Mechanics; Audio Broadcasting; Engineering 
Bridges; Robots; and CADD. 

There are three Module-like stations that were made by the 
teachers to resemble Pitsco Modules so that the students would be 
familiar with the format. They include Photography, Wood Shop, and 
LEGO® Robotics. At the Photography station, students take pictures 
with pinhole cameras outside and develop the pictures in the school’s 
darkroom. There is also a short digital photography segment. Because 
the lab used to be an old metal and wood shop, students are able to 
make a few simple woodworking projects at the Wood Shop station. 
The LEGO Robotics station features the RCX Brick, which the students 
use to learn some basic programming and complete five or six 
programming challenges.

When the eighth-grade students come into the lab, they have 
a full term centered on LEGO and Robotics. The LEGO Robotics 
station gives them a preview. Through the purchase of a set of 
LEGO robots, Greif and McCord have taken a couple of teams to 

state LEGO competitions. The Flight Technology Module is also a 
preview. Students take the Flight Technology Module in seventh 
grade, and the eighth-grade course builds on what kids learn there 
and goes more in depth. The students build paper airplanes and 
balsa wood planes while “learning how to use the principles of 
flight to make their planes fly farther, higher, or longer,” according 
to Greif. The eighth-grade classes are always in the process of 
incorporating more STEM subjects into the curriculum.

Greif and McCord try not to put two of the same students as 
partners more than one time throughout the entire year, which can 
present challenges when scheduling students. They also work around 
early release days, which make it difficult to fit all the activities for a 
Module into the 45-minute period, by adding extra days and working 
with the students to make sure all material is covered. Because the 
Modules are required, an equal number of boys and girls experience 
the lab, and this is good because it exposes girls to subjects they 
might not otherwise choose on their own.

The students are provided the opportunity to work as Module 
partners with students they wouldn’t normally choose to work with, which 
teaches them cooperation and teamwork. At the end of the Modules 
with buildable projects (bridges, rockets, and so on), the class watches 
the students stress test the bridges, fly the rockets, and present to the 
entire class as a way of sharing their learning with their peers.

One way Greif and McCord reward their students is that if they 
get an A on the last Module they were in, they can choose any of the 
available topics (but not the partner). If his or her friend also gets an A, 
it is highly likely that the two students will get to work together, which 
is a great motivator for some students. 

By Angie Lobmeyer, Editing Coordinator • alobmeyer@pitsco.com

Students in the Pitsco lab at North Bend Middle School can be Module partners 
only once during the school year.

   The students are provided the opportunity 

to work as Module partners with students they 

wouldn’t normally choose to work with, which 

teaches them cooperation and teamwork.   

26      The Pitsco Network



By Joel Howard, Customer Service Manager • jhoward@pitsco.com

One fast piece of hands-on equipment
Auto racing fans feel right at home  
with car in North Carolina Pitsco lab

Situated in the auto racing hub of America, Erwin Middle School 
in Salisbury, NC, has a lot of racing enthusiasts among its 
student body and staff. But there would be little argument about 

which one is the biggest racing fan – Teacher Ken Rufty.
Prior to entering the teaching field, Rufty held many positions 

including a 15-year stretch when he developed his own company 
that built and designed composite race car bodies for Richard Petty 
and other Indy and NASCAR racing icons. A man of many talents, 
Rufty held several other jobs before deciding to teach. He worked 
at Duke University and DuPont Engineering and even restored 
Victorian homes.

For the past five years, he’s been facilitating the Pitsco 
technology lab at Erwin, a course he describes as “the most 
popular class in the school.” Perhaps something inside the 
classroom makes it such a hit with students. No, not the electronic 
message board. It’s the full-size Winston Cup race car that 
immediately grabs the gaze of anyone who enters the room.

Through his numerous racing connections, Rufty managed 
to get the car donated, and the process of moving it into the 
classroom was easier than one might initially imagine. “I have a 
roll-up door, and my classroom used to be the old garage and shop, 
so it was not a problem to fit it in my class,” he said.

Module students gain enrichment credit when they study the car 
and quiz on it. “We have the race car labeled so students can learn 
the correct terminology for all the body, frame, interior, tires, and 
system technology,” Rufty said.

The car is used primarily by students who participate in the 
BioMoto program, where they compete as a race car pit crew 
against teams from about 30 other schools in the state. The final 
competition each year is held at the famed Rockingham Speedway, 
where Rufty’s students placed second last year.

Teaching in a Pitsco lab is a “dream come true” for Rufty. “God 
opened this door and I stepped through it, and I have enjoyed 
this opportunity to pass on design and build knowledge, racing, 
business, and the motivation to do it.” 

By Tom Farmer, Editor • tfarmer@pitsco.com

The full-size Winston Cup race car in Ken Rufty's lab immediately grabs the 
gaze of anyone who enters the room.

Experience is the remedy for what ails you
Beginning-of-the-year issues will soon be in your rearview mirror

By the time you read this, you 
likely will have a month or two 
of teaching in the lab under 

your belt. We hope that if you’re new 
to a Pitsco Lab your first month was 
smooth as silk, but I am going to guess 
that it didn’t go perfectly. But fear not, 
it will get better. As with anything new, 
there are some hurdles to overcome.

First and foremost is getting past 
feeling overwhelmed by your new 
environment. If you have never taught in 
this type of environment, you may feel 

that there isn’t any way you will be able 
to handle all these computers, all these 
kids, all this stuff, and all these different 
activities going on at the same time. 
Now there is all sorts of advice I could 
give here about being prepared and 
organized and all that, which is certainly 
helpful, but the reality is you just have 
to experience it before you can become 
successful at it. Like many things in life, 
nothing takes the place of experience.

Fortunately, it doesn’t usually take 
a teaching professional an entire 

year or even an entire semester to 
begin feeling comfortable in their new 
surroundings. More often than not, you 
will start to adjust after two or three 
rotations and be feeling like a pro by 
the end of the first semester. 

Another common obstacle is the 
technology itself. Perhaps you are 
not a techie and the computers and 
software are intimidating to you. 
This is perfectly normal and very 
common amongst first-timers and even 
veterans. But this too shall pass. You 
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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!

October
 18-20 NSTA Regional Conference,  

Louisville, Kentucky

 28-31 STEMtech, Kansas City, Missouri

 31-Nov. 2 DEVLearn, Las Vegas, Nevada

November
 1-3 NSTA Regional Conference,  

Atlanta, Georgia

 7-10 NAEYC, Atlanta, Georgia

 8-9 Four-State Regional Tech Conference, 
Pittsburg, Kansas

 8-10 Conference for the Advancement of 
Science Teachers, Corpus Christi, Texas

 8-10 Association of Middle Level Educators, 
Portland, Oregon

 15-18 NAGC, Denver, Colorado

 29-Dec. 1 Association of Career & Technical 
Education, Atlanta, Georgia

December
 6-8 NSTA Regional Conference,  

Phoenix, Arizona
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The Importance  
of Mission Roles

A common thread we have observed 
in successful Mission labs is the 
emphasis placed on the different role 

each student plays. This is a component of 
the system that can often be overlooked or 
underappreciated. I originally presented this 
information to teachers a few years ago in this 
space, but it bears repeating. 

It’s no secret that most kids (especially 
young ones) respond very well when given 
a new responsibility. It gives them a sense 
of pride and accomplishment and lets them 
know you have faith in them. Conversely, 
if they are given a responsibility that they 
don’t have the skills to handle, they may 
experience a sense of failure. So, when 
assigning initial roles, try to consider the 
strengths and weaknesses of each student. 
The following is an overview of each role:

• Commander – Leads the entire Crew, 
controls the activities, and takes the 
lead role in hands-on activities

• Communications Specialist – 
Maintains records, is the main source 

of communication with the teacher, 
organizes Mission Briefings, and 
operates any electronic devices

• Information Specialist – Reads 
Overviews and Briefings and shares 
information with the rest of the Crew

• Materials Specialist – Responsible 
for inventory and manages materials 
and Mission Notebook

As you can see by these brief 
descriptions, it should be easy to identify 
students who would excel in each of these 
areas. Every teacher has class “talkers” – 
they are your Communications Specialists. Or 
how about that kid who has to have everything 
in a certain place at their desk? There’s your 
Materials Specialist. You get the idea.

If you play to the kids’ strengths, hopefully 
they will develop a sense of confidence and 
accomplishment. After that has occurred, you 
can mix it up a little and perhaps you will find 
leaders you didn’t know you had, or maybe 
you will turn the shy kid into a class talker. 

may never become the go-to person 
in your school for technology issues, 
but over time and with the help of your 
IT staff and our Customer Service 
team, you will become more and more 
comfortable. It’s not as complicated as 
it might seem on the surface.

In the past, I would’ve had some 
very specific suggestions on how to get 
you over the hump, so to speak, but 
there are so many variables these days 
(Colleague, Synergy 1.8, Synergy 2, 
Windows XP, Windows 7), that it’s pretty 
challenging to give you specifics without 
knowing specifics.

So consider this your Pitsco pep 
talk! There will be some challenges 
along the way, but they will get worked 
out, and in the end you and your 
students will experience success. And 
don’t forget, we are here for you. Don’t 
hesitate to call or e-mail for assistance. 
If we can’t help, we will find someone 
who can. 

By Joel Howard, Customer Service Manager • jhoward@pitsco.com

Materials

Specialist (MS)

Commander (CR)
InformationSpecialist (IS)

Communications

Specialist (CS)

Gooooooo 
Module  
Facilitators!



MATH

Learn more at www.pitsco.com/sigmath or call 800-828-5787.

•	 Meets 100% Common Core for Grade 6 through Algebra I
•	 More than 190 cloud-based lessons
•	 Employs a mastery learning model
•	 Incorporates more than 35 hands-on group activities
•	 Includes formative and summative assessments
•	 Employs a diagnostic-prescriptive model for targeted instruction

A New Angle on Algebra! 
Hands On and iPad ready
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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(continued page 4)

Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 
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Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 
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Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 
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Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 

!SySTEM Alert
October-November 2012 • Volume 1, No. 2

Tomorrow is almost here.

(continued page 4)

Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 

!SySTEM Alert
October-November 2012 • Volume 1, No. 2

Tomorrow is almost here.

(continued page 4)

Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 

!SySTEM Alert
October-November 2012 • Volume 1, No. 2

Tomorrow is almost here.

(continued page 4)

Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room
Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on
This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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(continued page 4)

Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !
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Between the tropics and the operating room

Research is an important step in developing new products. 

Consider the case of geckos and the quest to make a tape that sticks 

even when wet or underwater. 

Such a tape could be used by surgeons to hold human tissue together 

during an operation. Most tapes work very poorly when applied to damp 

surfaces, so they aren’t suited to this. When conventional technology fails, 

it is good to look for inspiration in unusual places. 

Geckos – big-eyed lizards from the tropics with a taste for bugs – 

are one of nature’s great climbers. They can climb straight up a smooth 

wall or stick on the ceiling. They do this with the help of their incredibly 

sticky toes. The mechanism the toes use for sticking is very different 

from how tapes and glues work. And even better, geckos in the wild 

stay stuck to trees even in the rain. 

Water does make them a little less sticky. (Geckos sliding down 

rainy windows are a common sight in some countries.) But their 

stickiness might still be superior to available tapes.

The search is on

This is where researcher Alyssa Stark and her team at the University 

of Akron in Ohio come in. They wanted to discover just how much 

water impacts gecko stickiness. Though developers have already 

created some gecko-inspired tapes, Stark’s team is the first to focus 

their research on the effects of wetness. 

In their experiment, geckos were harnessed and tethered to a 

motor. The motor pulled the geckos while the geckos tried to cling to a 

surface. In dry conditions, some geckos held even 
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Sticky situations
Gecko cling is so strong, the animals can 

climb up a wall or stick to a ceiling – all without 

the use of gluey goop or claws. The secret to 

their stickiness is in microscopic structures 

called setae on their toes. Setae are super-small, 

hairlike structures. Each group of setae branches 

out at the tip into even smaller (microscopic) 

hairs called spatulae. 

Though it feels like your hand is 100% in 

contact with a table when you touch it, this is not 

really the case. Smooth-looking surfaces like 

a table or hand are rough when viewed up 

close. This texture prevents them from lying 

perfectly fl at against one another. 

The microscopic gecko 

setae and spatulae, however, 

can get so close to a surface 

(a high percentage of 

contact) that weak attractive 

forces between atoms and 

molecules come into play. Even 

though these forces, called van de Waals forces, 

aren’t strong, when they are multiplied over 

millions of tiny setae, they really add up.

Gecko tapes artificially mimic these setae. 

This can be done with tiny structures called 

carbon nanotubes. 

Geckos know just how to step down to situate 

the hairs in the stickiest way. And they also know 

just how to move their feet to detach easily.

“To release, it is kind of like peeling tape a 

little bit,” explained gecko researcher Alyssa 

Stark. “They peel their toes backwards. It doesn’t 

take a lot of energy for them to do that. As they 

do that all of their h airs are springing off  of the 

surface. When they are even slightly away from 

the surface, those weakly attractive van der 

Waals forces are not available anymore.”

To learn more about how a gecko tape 

would be manufactured as well as other 

products that have been inspired by biology, 

visit www.pitsco.com/sySTEMalert.  !Ele
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