


ActivityBot 
Robot Kit
#32500; $199

Get your questions answered!   Educator Hotline 916-625-6801 

Parallax provides essential tools for STEM education.  We offer 
full-length texts, free online resources, and a variety of supported 
hardware to fill any classroom.  For over 20 years, Parallax has 
been creating robust electronics and programming tutorials for 
students in middle school through university. 

If your school hasn’t explored robotics because it looked too 
expensive, technical, or difficult to implement, we have products 
that are both inexpensive and surprisingly easy to teach.  We focus 
on a high robot-per-pupil ratio, increasing the opportunity for 
every student to learn about programming and electronics at less 
than $250 per kit.

Learning to code is easier than ever with BlocklyProp graphical 
programming. Compatible with Windows, Mac, and Chromebook.

Professional Development   www.parallax.com/product/classes
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Welcome back to another school year, readers! Our 
September 3D printing issue is always a fun one for 
me. I love researching what new advances the year has 
brought, and 2017 hasn’t disappointed. I wanted to share 
several of the interesting things I have found. 

First off, Eindhoven University in the Netherlands is 
3D printing a cycling bridge using reinforced concrete. 
Manufacturing of the concrete parts has begun, and it's 
anticipated that bridge construction will start in Septem-
ber. To get to the point where the 3D printed parts were 
considered reliable, the team at the university first built a 
1:2 scale model, which was able to hold 4,400 pounds.

As for why this process is an improvement over stan-
dard concrete techniques, printing a bridge will use far 
less concrete than pouring it into molds. There's an en-
vironmental benefit as well. The production of concrete 
cement releases CO2, so reducing the amount of concrete 
that needs to be produced will cut down on those emis-
sions. There's also more freedom of design, as a 3D print-
er can create shapes that are much harder to produce 
with a mold.

An additional benefit is that the steel reinforcement 
cables can be printed at the same time as the concrete 
parts, leading to pieces that are “pre-stressed” for addition-
al stability. Of course, this bridge is meant for much lighter 
weights than those that handle auto traffic are meant for – 
it's not clear that this production technique would be able 
to scale up to handle a more intense load. But even if 3D 
printing can only be used for less strenuous jobs, there's 
still plenty of places where it could be useful.

Another interesting company, Formlabs, who is known 
for its desktop SLA 3D printers, announced at this year’s 

CES the Form X program, 
which includes the com-
pany's newly released 
ceramic resin. The resin is 
an experimental material 
which produces post-cured 
prints with a distinctive aesthetic that looks and feels like 
ceramic. After firing, prints become pure ceramic parts, 
suitable for glazing. The resin is scheduled to be available 
sometime this year. 

They also showed off some other applications using 
their 3D printers including a custom bionic arm. The arm 
was created by GE engineer Lyman Connor who has a 
goal to make prosthetics affordable for anyone. His jour-
ney started when he was released from the hospital after 
a bicycle accident and happened to meet Sean O’Connor 
and his mother in the elevator. He tried to lighten the 
heavy mood “I said, ‘Hey, things can’t be that bad. Take a 
look at my face,’ because my face was still pretty messed 
up...” Lyman said. “Right away the boy just raised his 
hand and said ‘At least you were born with your whole 
hand,’ and his mother immediately replied ‘If we had 
$50,000, we’d get you one.’ I didn’t know what to say.” To 
read about where this chance encounter led him, and to 
see a video, visit: https://formlabs.com/blog/3d-printing-
powered-startup-manufactures-affordable-custom-pros-
thetics.
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3D PRiNTiNG
 An Ultimate Educator’s Guide to 3D Printing  

By Lana Lozova
An overview of what needs to be considered when 
setting up a 3D printer in a classroom, including 
curriculum building, type of 3D printer, software 
options, and benefits.  

 Building robot Subs, reinventing StEM 
learning By Josh Snider
Carl Hayden High School’s Falcon Robotics program 
went from underdogs to national champions. They 
are now using 3D printing to help them on their latest 
endevour–HABOOB.

STEM
 StEM Defined—Helping Students Explain StEM 

By Phillip Jelinek
We all know what STEM stands for, but having students 
put it into words can prove to be a challenge. This gives 
explanations of each different part.

CTE
 How Does FErPA Affect you?: 2017—Part 1  

By Thomas V. Toglia
What you need to know about FERPA, what changes 
have been made over the past ten years, and what 
this means for teachers, especially in CTE and STEM 
programs.

page 16

16

18

page 12

21

26

12

29

About the cover: mark peeters created a 3D printing process, the drooloop, that 
was used to 3D print these flowers. For more, see page 12. photo courtesy of mark 
peeters and Ultimaker. Cover design by sharon K. miller.

CoLuMNS
  4 technically Speaking Vanessa Revelli

  7 the News report Vanessa Revelli

  8 technology today Alan Pierce

10 technology’s Past Dennis Karwatka

30 More than Fun

PRoFESSioNaL 
DEVELoPMENT

Educating the Next Generation
of technologists By Charles Eaton
As we start to face the skills gap, we look 
to Gen. Zers to help fill these jobs, but the 
question is how to get them to consider a 
tech career path. 

SPECiaL FEaTuRE
Product Spotlight
A selection of excellent products to make 
your teaching efforts easier and more 
effective.



6 techdirections ◆ september 2017

Please print

Subscribe online: 
www.techdirections.com/ 
sub.html

FAX: 734-975-2787

Mail: tech Directions requests
 P.o. Box 8623
 Ann Arbor, Mi 48107-8623

Subscribe to techdirections for FrEE!
techdirections is free to educators at their school address.

Your type of school  
(check only one):
(A) $ Fed./state/school District  
  Headquarters
(D) $ College/University
(e) $ Community/Jr. College
(F) $ Vocational/technical school
(J) $ sr. H.s. (9-12)
(K) $ Jr. sr. H.s. (7-12, K-12) 
 
Check all subjects you teach  
or supervise:
(Y) $ 3D printing
(X) $ Aeronautics/Aviation
(A) $ Agricultural tech
(5) $ Appliance repair

(m) $ machine shop 
(N) $ manufacturing/ 
  production 
(p) $ metals 
(Q) $ plastics 
(r) $ power/energy  
  (incl. Diesel)
(6) $ robotics 
(8) $ safety 
(D) $ science/Appl. sci.
(2) $ small engines 
(L) $ stem
(W) $ technology ed
(4) $ tech prep 
(9) $ transportation 
(t) $ Welding 
(U) $ Woodworking

(I) $ Applied math/english
(b) $ Automotive (incl. Auto body) 
(C) $ bldg. trades/Construction  
  tech (incl. HVAC&r)
(F) $ CAD/Drafting/Design 
(V) $ Careers/technical (incl.  
  Vo-ed, school-to-Work)
(7) $ CNC/CAm/CIm/Fms 
(s) $ Communications
(3) $ Computer tech 
(G) $ electricity 
(H) $ electronics 
(1) $ engineering/pre-engineering
(K) $ Forge/Foundry 
(Z) $ Green technology
(J) $ Hydraulics/pneumatics 
(e) $ Information technology

Name _____________________________________________________________________

title _______________________________________________________________________

school _____________________________________________________________________

school Address _____________________________________________________________

City _________________________________ state  _________ Zip ___________________  

e-mail _____________________________________________________________________
E-mail address information is for in-house use only and will not be shared or sold!

Use this form or visit www.techdirections.com/sub.html

techdirections is a magazine for 

career-technical and STEM educators. 

Designed for the involve
d educator, 

techdirections brings to life today’
s 

technology and prov
ides a wealth of 

engaging student ac
tivities. To receive 

a f ree subscription at your schoo
l 

address, please visit us on
line at 

techdirections.com/subscribe.html or use 

the form below.



www.techdirections.com news rePort 7

Vanessa Revelli is managing editor 
of Tech Directions.

the news report
vanessa revelli 

vanessa@techdirections.com

Solar Power to Provide 
Clean, renewable Energy 
and Save the School District 
$5.1 Million in Energy Costs 

Lake Park High School District 108 
in Roselle, IL, hosted a ribbon cutting 
event June 15th at Lake Park West 
High School to celebrate completion 
of two solar photovoltaic (PV) sys-
tems, making it one 
of the first public 
school districts in 
Illinois to adopt so-
lar power on a large 
scale. The declining 
installed cost of 
solar has made this 
cost effective for 
the District and will 
result in an esti-
mated net savings 
of $5.1 million over 
25 years. Both Lake 
Park West and Lake 
Park East high schools now have 
roof-mounted solar panels expected 
to generate 1.86 megawatts of clean 
energy. The solar array will provide 
2,215,247 kilowatt hours of power to 
the grid. 

The district was looking for ways 
to dramatically increase the energy 
efficiency at the East and West cam-
puses and selected Performance 
Services, accredited with the Na-
tional Association of Energy Services 
Companies (NAESCO), to implement 
a guaranteed energy savings project. 
Implemented in two phases, energy 
conservation measures at the high 
schools included new energy efficient 
vertical classroom units, lighting 
upgrades and a cooling tower re-
placement. 

To further reduce energy costs, 
district 108 pursued the use of solar 
power and is now distinguished as 
one of the largest public school solar 
installations with net metering in 
Illinois. Solar renewable energy cred-
its (SRECs) will become an income 

source for the District as they sell 
excess solar credits to utility compa-
nies that need them to meet certain 
energy use requirements. Expected 
revenue from excess solar renewable 
energy credits is projected to exceed 
$5.1 million over 25 years. 

"District 108 has been working for 
years to model energy stewardship 

throughout our campuses with en-
ergy efficient lighting, HVAC systems 
and more. This solar project is an 
exciting and financially sound way to 
produce clean energy and provide a 
learning tool for our students," said 
Lake Park Superintendent Dr. Lynn 
Panega.

In addition, a curriculum program 
developed by the National Energy 
Education Development (NEED) proj-
ect and sponsored by Performance 
Services is available to the district 
for use in the classroom. "This is an 
important extension of our value 
proposition for schools to provide 
high performing, energy efficient 
buildings that provide optimal learn-
ing environments," said Tim Thoman, 
President of Performance Services. 
"The available education component 
reinforces our commitment to renew-
able energy and education in a way 
that directly benefits teachers and 
students by engaging and teaching 
how their own school's solar-generat-
ed electricity systems work."

This solar project is a continua-
tion of Lake Park HSD 108 initiatives 
to reduce the District's carbon foot-
print of its buildings and grounds. 
The energy produced by the solar 
array is equivalent to the electricity 
needed to power an estimated 164 
homes in a single year. The project 
will reduce greenhouse gases by 
1,557 metric tons, equivalent to tak-
ing 329 cars off the road in a single 
year.

Calculator Donation  
Adds Up to a Great Start!

As September approaches, many 
families, teachers and school dis-
tricts are tasked with Back to School 
shopping to prepare for the upcom-
ing school year. For some, the cost of 
school supplies can be a burden.

The dedicated people at Kids In 
Need Foundation understand this 
trying situation. Through their ro-
bust network of donors, distribution 
centers, employees and volunteers, 
Kids In Need Foundation supported 
5.4 million students and more than 
150,000 teachers in 2016 with the 
school supplies those students and 
teachers needed to have a successful 
school year. 

Victor Technology is proud to 
partner with Kids In Need Founda-
tion for the 2017-2018 school year 
with a donation of over 200 Sharp 
and Victor branded scientific calcu-
lators worth $2,600. The donated 
calculators range from basic scien-
tific calculators needed for algebra 
classes up to advanced scientific 
calculators for courses such as cal-
culus, physics and engineering. 

Want to help students in your 
community? Kids In Need Foundation 
accepts donations from the public. 
Learn more on their site: www.kinf.
org.

Calendar
oct. 6-8. magna teaching with technol-

ogy Conference. baltimore, mD.
oct. 14. skillsUsA’s Worldskills Compe-

tition. Abu Dhabi, UAe.
oct. 27-29. AsCD Conference on edu-

cational Leadership. Kissimmee, FL.

Solar array at lake Park High School District 108
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Alan Pierce, Ed.D., CSIT, is a tech-
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www.technologytoday.us for past col-
umns and teacher resources.

Alan Pierce 
pierceaj@techtoday.us; on Twitter @ TechToday_US

technology   today

Some of Elon Musk’s projects 
seemed impossible when he first 
proposed them, but none of his ideas 
have ever been boring. His Boring 
Company is a play on words, where 
the name of the company sums up 
what this company will do; that is 
bore tunnels to move new transpor-
tation systems underground. It is no 
accident that Godot, the new boring 
machine that his engineering teams 
have created (see Photos 1 and 2), 
actually bore tunnels that are the 
exact size needed for the hyperloop’s 
giant tubes. My May column covered 
Hyperloop and you will find it online 
at: www.omagdigital.com/publication
/?i=406477&ver=html5&p=8.

Once all the engineering prob-
lems and feasibility studies neces-
sary to build a Hyperloop system 
are completed it is reasonably easy 
to weld together a system on barren 
land. However, to connect the city 

centers of metropolitan areas you 
would either need to create a con-
struction corridor by ripping down 

buildings and displacing their inhab-
itants or move the construction into 
tunnels underground. People don’t 
want new highways in their back-
yard; imagine their reaction to their 

neighborhood being cut 
in half by the super large 
steel tubes of a hyperloop 
system. Look at the photos 
in my May column and try 
to imagine such large tubes 
running down your main 
street.

The New York City sub-
way system has been up 
and running since 1904. 
It is the perfect example 
of how efficiently people 
can be moved from one 
place to another, through a 
metropolitan area, without 
destroying neighborhoods 
if you build the transporta-
tion system underground. 
Elon Musk’s ultimate ob-
jective when he proposed 
Hyperloop was the creation 
of a 21st century land 
transportation system that 
could link major cities. 
Now that it is becoming a 

reality, Musk has created the Boring 
Company to dig the tunnels neces-
sary to send Hyperloop or other 
21st century transportation systems 
underground. 

He wants to alleviate traffic by 
using a system of tunnels that will 
connect multiple points within a 
metropolitan area. He is now propos-
ing a two prong approach. Where 
feasible build the transportation 
system above ground on barren 

land between cities. When you reach 
civilization move the transportation 
system underground so it has access 
and exit points throughout a metro-
politan area just like the NYC subway 
system.

Elon Musk’s Godot boring ma-
chine weights 1,200 tons. What 
makes it significantly different than 
other boring machines is its size 
and efficiency at cutting through all 
different types of rock and soil that 
it will hit while boring a tunnel any-
where on earth. Godot is now drilling 
a tunnel near LAX (Los Angeles Inter-
national Airport) on land that is part 
of SpaceX’s sprawling headquarters. 
Check out the video at https://www.
youtube.com/watch?v=bOHdGp9-0Jo. 
You can also view a test run through 
this first tunnel at https://www.you-
tube.com/watch?v=QI_4HWF42NQ. 

As this column went to press, 
Chicago Mayor Rahm Emanuel just 
requested a proposal from the Bor-
ing Company for an underground 

Elon Musk’s Boring Company

Photo 1—
Hyperloop 
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Photo 2—the Hyperloop one test track
has 11' diameter cylinders. you can see how 

big it is compared to team members standing 
inside and around it.

H
yp

er
lo

op
 O

ne



www.techdirections.com technology today 9

transportation system that will con-
nect O’Hare Airport to downtown 
Chicago (https://www.youtube.com/
watch?v=1piaadkGxRM). It is clear 
that a new transportation system is 
definitely needed to alleviate traffic 
congestion and air pollution. U.S. 
cities and foreign governments might 
soon keep the employees of the Bor-
ing Company from ever having a 
chance to get bored.

Elon Musk’s Hyperloop idea 
sounded more like science fiction 
than an engineering proposal 
when he first published it five 
years ago. He has proposed 
another new transportation sys-
tem when he started the Boring 
Company that utilized sleds to 
move people in their own ve-
hicles through Boring Company 
tunnels. Access and egress from 
these tunnels would be through 
street elevators. Since a video is 
worth thousands of words please 
watch the video that his team cre-
ated: https://www.youtube.com/
watch?v=u5V_VzRrSBI.

taking it a Step Further
1. Research the process 

that the U.S. government uses 
to acquire land to build a new 
highway. A possible approach to 
this research activity is to select 
a new highway that was built in 
your area in the last 60 years and 
determine how your local govern-
ment procured the land for its con-
struction.

2. Do you feel the sled transporta-
tion system that moves personal cars 
through Musk’s tunnels will ever be 
feasible? Why? Before you answer, re-
member the Hyperloop sounded just 
as sci-fi five years ago when Musk 

first proposed it. Before you answer 
this question be sure to watch all the 
videos.

3. In your opinion, would such 
a system be too claustrophobic for 
most people to use? 

4. If you are in your own vehicle 
on the sled, how could they create 
the illusion that you are not flying 

through an underground tube at 
nauseating speed? 

5. If the sled transportation 
system was built, would it, in your 
opinion, alleviate traffic or just cause 
new lines as people wait their turn 
for access?

6. Could such a system be safe if 
non-electric vehicles also have ac-
cess to this system? 

Photo 4 —Cutting end of Godot. it can 
cut through all kinds of rock and soil, 
and not get bogged down in mud or 
other impediments that clog other 

machines.

Photo 3— 
Side view 
of Godot, 
the boring 
machine 
that Musk’s 
engineers 
have created.
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LUCIFER 
Furnaces

Dual  
Chamber  
Furnaces

• Safe,  
Simple,  
Dependable  
Operation

• Ideal for Schools
• Harden, Draw, Quench
• Upper Chamber to 2300°F
• Lower Chamber to 1200°F
• Customized for Your Needs  

& Budget

(800) 378-0095
www.luciferfurnaces.com

Complete  
Heat Treat  
Installation

New Edition!

machinists’  
ready reference
Enhanced readability and expanded 
content! Durable book provides essen-
tial procedures, charts, tables, and for-
mulas used by machinists, toolmakers, 
mechanical engineers, and designers. 
Handy 4-1/4" × 6" book is spiral bound 
to lie flat when open. $39.95

School discounts available  
on phone orders.

to order: www.techdirections.
com/booksmach.html 

Fax: 734-975-2787 
Call: 800-530-9673 x300
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technology’s past

It was not unusual for manufacturing cities in 19th-
century Britain to be undesirable places to live. Some had 
serious air and water 
pollution problems, as 
well as poor housing 
accommodations. But 
one planned community 
from that era was so 
well conceived that it 
was declared a United 
Nations World Heritage 
Site in 2001. 

That community is 
Saltaire, located about 
15 miles west of Leeds. 
It was built by textile 
manufacturer Titus Salt 
on the River Aire dur-
ing the 1850s. Salt also 
built a school that has 
evolved into a modern 
STEM academy.

Salt was born in 1803 near Leeds. He was raised, with a 
sister, in a farming family and was educated in the 
local schools. His father moved the family to near-
by Bradford where he became a wool supplier for 
many of the city’s textile mills. The son completed 
an apprenticeship in 1822 and became his father's 
business partner two years later. 

The younger Salt's job was to locate various 
types of wool and persuade factory owners to 
purchase them. He was not always successful in 
that endeavor, so he opened his own small factory 
in 1834 to produce a textile that combined alpaca 
wool with silk and other fibers. The lustrous fabric 

was so popular with dressmakers 
that Salt eventually owned five tex-
tile mills. He said the key to his suc-
cess was specialization in fabrics. 
By the 1840s, he had about 4,000 
employees.

Salt married Caroline Whitlam in 
1830 and they had six children. He 
was a private person of few words titus Salt—Manufacturer and Philanthropist

Dennis Karwatka is professor emeritus, Department of 
Applied Engineering and Technology, Morehead (KY) State 
University.

Contemporary view of Salt’s 
employee housing

titus Salt

Above, a view of the mill building today

and uncomfortable speaking to a group. But the citizens 
of Bradford respected him enough to vote him mayor and 
a Member of Parliament. Queen Victoria knighted him in 
1869. 

In each of his elected positions, Salt worked to clean 
up the air in factory cities by using specialized smoke 
burners. He had little success with that and decided to 
construct an entire town that would reflect his idea of an 
ideal community. He purchased a large tract of land about 
three miles from Bradford and commissioned a team of 
architects for his Saltaire project. He decided to construct 
one large mill and all the necessary community buildings 
to provide an unprecedented quality of life for his em-
ployees.

Salt first built the textile mill between 1851 and 1853. 
It was an enormous six-story factory with a floor area of 
over 11 acres. Two huge twin-cylinder 1,800 hp steam 
engines drove 1,200 power looms. On a good day, the 
factory produced 30,000 yards of cloth, which measured 
about 17 miles in length. An adjacent canal and rail line 
provided the necessary transportation for raw materials 
and finished products. 

Employees at first commuted by train from Bradford 
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and moved in as houses were completed. 
It took over 20 years to construct all of the 
town's stylish buildings, which eventually 
included 824 comfortable houses, a hospital, 
library, shops, concert hall, park, and a school 
to educate 750 boys and girls. The school 
building had an elaborate front and a play-
ground at the back.

Salt retired from factory activities in 1867 when 
his city's population was about 10,000. He turned the 
business over to his children. Salt was once a very 
rich man but after his death in 1876, his family discov-
ered that his personal wealth was almost all gone. He 

had used it to build a comfortable community 
for his employees and gave the rest to chari-
table causes.

Saltaire merged with the city of Shipley 
and the current combined population is about 
15,000. The textile mill closed and has been 
repurposed for businesses, offices, restaurants, 
shops, and an art gallery. The Titus Salt School 
is in a different building about a mile away and 
today is a STEM academy for students aged 11 
to 18. It has 1,400 students. 

References
Balgarnie, R. (1970). Sir Titus Salt—Baronet. Brenton Pub-

lishing.
Styles, John. (1990). Titus Salt and Saltaire—Industry and 

virtue.

today’s titus Salt School, a StEM academy

the original Saltaire School
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3D PRINTERS open up a 
new world of possi-
bilities in the classroom. 

Multi-disciplinary lessons combine 
core curricula with art and tech-
nology to showcase the student’s 
academic skills. We discussed the 
challenges and rewards of incorpo-
rating 3D printing in the classroom 
with Mark Peeters, a 3D print artist 
and technology director at Comstock 
Public Schools in Kalamazoo, MI. 

3D Printing in the Classroom: 
the Challenges

Introducing 3D printing to the 
classroom isn’t always easy. You 
might think the biggest challenge 
is the lack of grade-level specific 
lessons ready for purchase or down-
load, but Peeters sees a greater chal-
lenge.

“The main challenge to introduc-
ing design and 3D printing into the 

classroom is time. Time is a precious 
commodity,” sas Peeters.

Annually teachers are faced with 
more educational standards than 
instructional time in which 
to teach them. It’s a bal-
ancing act to decide what 
receives time and what 
doesn’t make it into the 
lesson plan. Teachers must 
also spend training time 
learning the latest trendy 
teaching initiative. So, new 
lessons require personal 
learning time on the part of 
the teacher and they must 
fit into the existing instruc-
tional time budget.  

In addition, teachers 
must have a deep under-
standing of the subjects 
they present and new 
technology takes them out 
of their comfort zone.  Un-

less they are 
already familiar 
with 3D design 
software, slic-
ing software, and the 
actual 3D printer, they 
need time to learn.  

Peeters discovered 
the best solution to the 
time challenge is using a 
team approach to creat-
ing lessons. He usually 
starts with an existing 
lesson and develops 
what he calls a “3D en-
hanced project,” or they 
start with multiple stan-
dards to be combined or 
standards that they want 
to teach in a deeper or 

more engaging way. This team ap-
proach is carried into instruction 
where team teaching is used for at 
least the first few times. This way 

teachers don’t have to be the expert 
on the technology right away. 

one District’s Approach  
to 3D Printing in All Grades

Peeters thinks that 3D printing 
should be viewed as any other cre-
ative tool such as crayons or model-
ing clay. His district incorporated 
3D printing into the classroom in all 

an Ultimate educator’s guide 
to 3d Printing

Lana Lozova is the Marketing Spe-
cialist at Ultimaker, one of the world’s 
leading 3D desktop printer manufac-
turers, and the developers of Cura 
software. Article courtesy of Ultimaker.

By lana lozova

A 3D model printed on an Ultimaker

An Ultimaker original+ in the classroom
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grades. For grades K-8, 3D printing 
was woven into existing core area 
curriculum so the printers are part 
of multi-disciplinary lessons. New 
lessons continue to be added. Here’s 
their approach.

K-3. At this age, the goal is to 
make 3D printing part of their every-
day reality and less about the tech-
nology. Students create 2D designs 
with basic age-appropriate artwork 
software. Kids create something 
personal on the computer and see 
that design become a physical object 
to take home and share with their 
families. 

Grades 4-6. openSCAD is intro-
duced in 4th grade, which naturally 
incorporates math and programming. 
By the time they are in 5th and 6th 
grade, students use loops, variables, 
and data arrays to make complex 
shapes. Starting with 6th grade, stu-
dents do their own slicing with Cura 
and run their own print jobs.

Grades 8-12. Once students are 
old enough to use the internet, they 
use online resources like Tinkercad. 
In high school, 3D Design and Print-

ing is offered to focus on 3D printing 
tech and software. Students use open-
SCAD, Tinkercad, MeshMixer, 123D 
Catch, Thingiverse, and various 2D 
programs like InkScape and Paint.net.

Guidelines and resources 
for lessons with 3D Printing

Peeters’s experience crafting 
lessons for all grades had led him 
to identify a set of broad guidelines 
for developing successful lessons. 

He’s also identified some great 
resources.

l Lessons should be open ended 
while still having clearly defined 
design constraints and goals.

l  Students will be creative and 
will see their own hand in the printed 
objects.

l  Lessons are tied to one or more 
existing core curriculum standards. 
3D printing shouldn’t be the only 
outcome. F

learning 
CAD design
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l  Age appropriate software is 
used, scaffolding when needed with 
templates or starter files.

l  Lessons build in complexity 
from grade to grade, reinforcing 
previous skills while introducing 
more tools and deeper ways of using 
existing tools.

l  It’s OK if the lesson is team 
taught by technology staff and teach-
ing staff. It’s a huge treat for the tech 
staff who normally don’t get to work 
with kids and can help teaching 
staff get comfortable with the new 
technology. It’s good for kids to see 
adults working as a team since they 
are often asked to work in teams 
themselves.

Peeters finds that the best re-
sources for creating lessons are 
teachers, product manuals, and the 
Ultimaker online forum. He brain-
storms with teachers to decide 
what standards to cover and what 
the printed object will be. Then he 

chooses the best age-appropriate 
workflow and identifies what might 
need to be taught. 

He finds software documentation 
to be a great resource for creat-
ing templates for younger kids or 
streamlining production flow. Peeters 
describes the Ultimaker forum as “a 
very active online forum filled with 
kind and generous users that I have 
turned to for help many times.” He 
makes it a point to tell others about 
his own struggles and how he gets 
help from the forum as an example 
of life-long learning and how to learn 
something that isn’t in a book. 

the Perfect Classroom  
3D printer

We asked Peeters what he thinks 
makes a good 3D printer for the 
classroom and why he prefers the 
Ultimaker Original+. Here’s what  
he looks for in a 3D classroom 
printer.

l  reliability. Machines should 

have low downtime and be end user 
serviceable.  When the printer isn’t 
happy, nobody is happy.

l  Precision and accuracy. Every 
kid deserves a good print of their 
model. The first print should be as 
good as the 500th. 

l  Speed and build volume. 
When printing for a class of over 25 
kids, you need to print several ob-
jects at a time. 

l  PlA printing. You are print-
ing in a closed environment around 
children. Non-toxic fumes and bio-
degradable materials are a neces-
sity.

l  open-source. You want no 
limits on the depth of tinkering a 
student can do.

The Ultimaker Original+ is a 
great printer for schools. It strikes a 
perfect balance between reliability, 
durability, and cost. It comes as a kit 
which is really nice because building 
the printer is extremely educational, 
fun, and empowering.

Seeing a 3D 
printer in 
action is just 
fascinating.

Peeters 
working 
on an 
Ultimaker 
original.

Peeters has 
created the 
“Drooloop” 
process, used 
to 3D print 
these flowers. 
For directions 
on making 
your own, visit 
https://ultimaker.
com/en/
resources/20921-
drooloop-flowers
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Building an 
Ultimaker 
original in the 
classroom

A 3D-printed chess piece featuring 
Peeters’ drooloop technique

importance of open source
“With an open source 3D printer, 

there will never be a student ques-
tion that they or myself will not be al-
lowed to get the answer to. An inter-
ested student can use the Ultimaker 
as an entry point to learn more about 
robotic controls, g-code language, 
stepper motor control, all the math 
that the firmware does to calculate 
accelerations of the tool path, how 
PID and PWM controls work, etc. The 
list goes on and on,” says Peeters.

Benefits to the Classroom 
and learning

The benefits of using 3D printing 
in the classroom are undeniable. Ac-
cording to Peeters, it lies in student 

engagement and ease in creating 
multidisciplinary lessons. Kids are 
more willing to play and experiment 
with concepts since they want to 
make cool 3D printed objects.

Affordable open source 3D print-
ers change the educational process. 
A world of ideas and possibilities 
is opened to young and idea-filled 
minds. Students are exposed to cut-
ting edge technology that doesn’t 
bust the budget and teachers have 
an exciting platform for building  
multidisciplinary lessons for all  
ages. 
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H
IGH school robotics 
teams have never been 
more popular, and per-
haps none are more 
impressive or well known 

as the talented crew of 9th-12th 
grade students in Phoenix, AZ, that 
make up Falcon Robotics. Led by the 
inspiring coach Faridodin “Fredi” 
Lajvardi (Lah-jeh-var-dee), a marine 
science teacher at Carl Hayden High 
School, Falcon Robotics was cata-
pulted to notoriety in 2004 when they 
competed as underdogs against high 
schools and universities to win a 
national championship.

The school shocked the STEM 

establishment, and their Cinderella 
story was widely covered on ABC 

Building robot subs, 
reinventing stem learning

Learn how the robotics team at Carl Hayden High School uses 
3D printing to push the boundaries of STEM learning, mastering 

the skills that ensure success in a rapidly changing world.

Nightline, Wired magazine, and even 
the 2015 film Spare Parts. Now 13 
years later, Falcon Robotics is a titan 
incumbent in the FIRST Robotics se-
ries, and has been dipping its toes in 
robotic submarine competitions like 
RoboSub, sponsored by the Office of 
Naval Research and AUVSI.

“Falcon Robotics works sort of 
like a small company” coach Fredi 
explains. “Different teams collabo-
rate to design things like navigation 
software or propulsion systems, solv-
ing smaller problems, then fit them 
together to solve the broader chal-
lenges set out by the competition.” 
With access to reliable and intuitive 

MakerBot 3D printers in their grow-
ing makerspace, this team is able to 
learn new skills while prototyping 
robots at a breakneck pace.

Dividing into 3D design, mechani-
cal, software, and marketing teams, 
the club is equipped with a computer 

lab and a makerspace that sports a 
CNC machine and 3 MakerBot print-
ers. Year after year, they continuous-
ly iterate on their robosub, HABOOB 
(Arabic for sandstorm), and improve 
on its ability to perform different 
autonomous, underwater tasks.

Before they had 3D printers, 
their various robot parts had to be 
made from metal at a local machine 
shop or outsourced to a 3D print-
ing service. The parts worked, but 
outsourcing the creation of their 
designs didn’t give students the level 
of hands-on experience, ownership, 
and feedback they needed. Plus, 
outsourcing for metal or 3D printed 
parts was expensive, took weeks, and 
was unforgiving to making adjust-
ments on different iterations.

Once students were able to make 
parts in-house, they were shocked 
by how easily and quickly their Mak-
erBot printers could deliver physi-
cal objects. Remarking on how that 
change affected the team’s learning 
outcomes, Fredi elaborates that “the 
reduction in time and skill needed 
to create objects increased the stu-
dents’ learning cycles. They are able 
to jump right in again and design 
modifications or go on to new chal-
lenges.”

Speed is critical in engineering 
sprints like robotics competitions, 
and access to MakerBot printers 
enabled Falcon Robotics to fail early, 
learn from their mistakes, and fix 
them fast—the same process that 
makes R&D projects successful in in-
dustries from aerospace to consumer 
product design. Fully utilizing Mak-
erBot printers accelerates the proto-

Shop class used to build spice racks, now robotics class  
prototypes drone submarines.

By Josh Snider

Josh Snider is a NYC-based writer, 
marketer, and MakerBot’s public rela-
tions manager. Republished courtesy 
of MakerBot.
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typing and design cycle in the same 
way it accelerates student learning.

The HABOOB is a vehicle for vari-
ous learning styles and STEM objec-
tives. Designing an effective torpedo 
launcher isn’t about training the team 
for specific careers, it’s about train-
ing them for any and every career. 
There’s CAD involved in designing a 
torpedo, physics in figuring out its 
center of gravity and buoyancy, but 
the true lesson is in knowing how to 
approach a problem and how to point 
all of your grit, skills, and resources 
in the right direction until you solve 
it. Fredi summarizes it well, noting 
that “the interpersonal and analytical 

skills they build upon in this club are 
the kind that will carry them to suc-
cess in any job, any industry.”

3D printing is an invaluable 
tool for improving student engage-
ment and revealing their potential 
as dynamic thinkers. At first, team 
Falcon’s torpedoes were poorly bal-
anced with bad hydrodynamics and 
an unreliable launching mechanism. 
By using a variety of MakerBot print-
ers, they were able to test and refine 
designs in only a week, solving a 
challenge that would have otherwise 
taken more than a month.

The team’s 3D printers speak to 
their unlimited potential, but they’re 
also a symbol of their adaptive mind-
set. From the internal lattices that 
organize the sub’s onboard electron-
ics to the external pieces that sup-
port its battery and propulsion, the 
HABOOB is designed to be easily 
modified so that when team Falcon 

gets next year’s challenge they can 
3D print new, tailored parts without a 
complete overhaul.

Intuitive software and reliable 

hardware are essential to a maker-
space and are especially important 
to a robotics team that’s under the 
gun to build a submarine. MakerBot 
is leading the way by innovating 
shorter learning curves and simpler 
workflows, all things essential for 
schools to implement and get the full 
value from their 3D printers.

It’s easy to be in awe of engineers 
tackling the technical challenges 
of autonomous vehicle design, but 
when those engineers are 10th-
graders in high school, it’s downright 
impressive.

With MakerBot solutions, Falcon 
Robotics is able to learn faster, en-
hance their STEM skills, and learn 
broader problem solving skills—all 
while tackling professional level 
rapid prototyping and engineering. 

Problem solving is the goal, 3D printers are the tools,  
robotics is just the medium

With MakerBot, classes learn like students but perform like professionals.

to see more about Falcon robotics,  
click the image above.
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i 
HAVE attended many STEM sym-
posiums and have discovered 
that after students explain their 
projects, they are unable to sepa-
rate which part of their project is 

either the science part, the technol-
ogy part, the engineering part, or the 
math part. To improve understand-
ing, here are some definitions you 
can share with your students.

Science!
Many people believe they know 

what science is but few can put it 

into words. They believe that sci-
ence has variables and is subject 
to opinions or preferences. Nothing 
could be further from the truth. Sci-
ence has to do with the laws of the 
universe that have NO exceptions! 
If there are any exceptions, it just is 
not a science law.

Consider the simple question: 
Can we change time? Most people’s 
first response would be to say 
no! Then I ask them what we do 
each November and March? 
We change time.

Some people say yes! To 
them I ask, can we change 
the physical time it takes 

stem defined
Helping Students Explain STEM

the Earth to rotate one revolution? 
We could change the 24 divisions of 
that day we call hours into 10, 20, or 
50, but we can’t change the time of 
the actual 24-hour day.

The correct answer would be 
another question: what do you mean 
by “changing time”?

These are the laws I am talking 
about, laws that have no exceptions, 
opinions, or preferences: the Laws 
of Fluid Dynamics, the Three Laws of 
Motion, the Four Laws of Thermody-
namics, and the Laws of Gravity, to 

name a few.
So what is science? Sci-

ence is a systematic and 
logical approach to dis-
covering how things in the 
universe work. The word 

“science” is derived from the Latin 
word scientia, which translates to 
knowledge. Unlike the arts, science 
aims for measurable results through 
testing and analysis. According to 
Webster’s New Collegiate Dictionary, 
the definition of science is “knowl-

edge attained 
through study 
or practice,” 
or “knowledge 
covering gen-
eral truths of 
the operation 

of general laws, 
especially as obtained 

and tested through scientific 
method [and] concerned with the 

physical world.”
So here is a simple sentence to 

help you understand what science is: 
Science deals with the physical laws 
of the universe where there are no 
exceptions, opinions, or preferences.

technology!
Technology today has come to 

mean some sort of electronics, which 
by and large means computers. Is 
that really what technology is? We 
need to change this perception. In 
the 16th century, the lead pencil was 
considered the latest technology of 
its day. Paper clips, circa 1867, were 
the technology of their day.

On the third day of class, I pre-
sented the Six Simple Machines to 
my students. They can be defined as 
“the simplest mechanisms that use 
mechanical advantage to multiply 
force.” These six simple machines go 
back to the third century BC. They 
are: the lever, wheel and axle, pulley, 
inclined plane, wedge, and screw. 
Knowing them will change the way 
you look at your world.

These six simple machines are a 
foundational technology and can be 
regarded as the elementary building 
blocks for complicated machines.

Let’s take the first one, the lever. 
From it, we get the term leverage; it 
is used throughout the automobile 
and the tools we use to repair it. 
There are three types or classes of 
levers, according to where the load 
and effort are located with respect to 
the fulcrum. Class 1 has the fulcrum 
placed between the effort and load. 
Class 2 has the load between the 
effort and the fulcrum. Class 3 has 
the effort between the load and the 
fulcrum (Fig. 1). 

Do some research to find out how 
many levers are around you at home, 
in your vehicle, and at school. They 
are everywhere from the scissors we 
use (Class 1), to the diving board at 
a pool, to the shovel used to dig up 

By Phillip Jelinek
pjelinek@calautoteachers.com

Phil Jelinek, who is now retired, 
was an award winning automotive in-
structor for over 25 years. This article 
is a combination of articles published 
in the January, February, and March 
2016 issues of ATech Educator News.
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dirt (Class 3), to the wheelbarrow 
(Class 2) into which we put the dirt.

The Wheel and Axle: You don’t 
have to go far for this one, all you 
have to do is turn a door knob. In 
the automobile, we have a steering 
wheel, with the axle being the shaft 
to the steering mechanism (Photo 1). 
Then we have the drive axle turning 
the wheels of the vehicle. 

Pulleys: While we are familiar 
with sailing ships using blocks and 
tackles to support masts and to raise 
and lower sails, we use a belt and 
pulley system on our engines to turn 
water pumps, power steering pumps, 
cooling fans, and alternators that are 
mounted at the front of engines (Fig. 
2, Photo 2).

Inclined Plane: Also known as a 
ramp, an inclined plane is a flat sup-
porting surface tilted at an angle, 
with one end higher than the other, 
used as an aid for raising or lower-
ing a load. We have many examples 
of inclined planes: on/off ramps and 

roads up mountains (Photo 3), driveways, 
loading ramps, and skate parks. The con-
cept is that it is easier 
to push/pull something 
up a ramp than to pick it 
straight up. 

Wedge: A triangular-
shaped tool, a wedge is a 
portable inclined plane. It 
functions by converting a 
force applied to its blunt 
end into forces perpen-
dicular to its inclined 
surfaces. We use wedges 
to split logs, raise the 
corners of machines, and 
to keep the head on ham-
mers (Fig. 3, Photo 4).

Screw: A screw is a 
mechanism that con-
verts rotational motion 
to linear motion. It is an 
inclined plane wrapped 
around a rod. The longer 
the inclined plane, the 
closer the threads are 

together. Coarse screws go in 
faster but don’t have the clamp-
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ing strength. Fine thread takes longer 
to go in but has greater clamping 
strength. This knowledge, along with 
a couple of models (Photos 5 and 6), 
will go a long way to help students 
understand the differences between 
coarse and fine thread bolts and 
screws.

So we can define technology as 
the “What”—tools, machines, tech-
niques—that are used to solve prob-
lems and perform functions.

Engineering!
Engineering combines the fields 

of science, technology, and math to 
solve real world problems that im-
prove the world around us. Engineers 
apply the Laws of Science, using the 
technology available to them and 
applying mathematics to develop 
economical solutions to technical 
problems.

According to the Bureau of Labor 
Statistics, there are 17 engineering 

categories: Aerospace, 
Agricultural, Archi-
tectural, Biomedical, 
Chemical, Civil, Com-
puter Electrical/Elec-
tronic, Environmental, 
Health and Safety, 
Industrial, Marine, 
Materials, Mechanical, 
Mining/Geological, 
Nuclear, and Petro-
leum.

Engineering is the 
“who” and the work of engineers is 
the link between scientific discover-
ies and the commercial applications 
that meet societal and consumer 
needs.

People who invent make prototypes 
and are able to get the principles of 
theory and design across, but these 
prototypes are not able to handle the 
rigors of continual usage of the public. 
So engineers bridge this gap.

Math!
Math is probably the most misun-

derstood of the sciences. To many, it 
is difficult, scary, or unfathomable. 
To others, math teaches, instructs, 
and opens doors to wonders beyond 
our understanding without it. Sir 
Isaac Newton (1642–1726), one of 
the most influential scientists of all 
time, laid the foundation for classical 
mechanics. He formulated the Laws 
of Motion and Universal Gravitation 
(gravity), which dominated scien-
tists’ view of the physical universe 
for the next three centuries.

In order to explain to other scien-
tists the Laws of Motion and Univer-
sal Gravitation, he needed to create 
a new language. That language was 
calculus! Galileo Galilei (1564–1642) 
said it best: “The universe cannot be 
read until we have learned the lan-
guage and become familiar with the 
characters in which it is written. It 
is written in mathematical language, 
and the letters are triangles, circles, 
and other geometrical figures, 
without which means it is humanly 
impossible to comprehend a single 
word. Without these, one is wander-
ing about in a dark labyrinth.”

Like any language, you first have 
to learn the “alphabet”. Math’s alpha-
bet are the “letters’ we use to make 

all the “Words.” These letters are: 1, 
2, 3, 4, 5, 6, 7, 8, 9, and 0. We call it 
the decimal system since it has 10 
“letters”. We put the “letters” to-
gether to make “words.” 12 is a math 
“word”, when we put letters from our 
own alphabet with them, they make 
it meaningful, like 12 a.m.

The “sentences” are the formulas 
we use with the letters to make sense 
of the world around us, such as the 
Pythagorean Theorem: a2 + b2 = c2 as 
stated in math language, or as stated 
in our words: In a right-angled tri-
angle, the square of the hypotenuse 
is equal to the sum of the squares of 
the other two sides (Fig. 4). 

Math is all around us; it is the 
building block for everything in our 
daily lives, including mobile devices, 

architecture, art, money, engineering, 
and even sports.

What would we do without math? 
It tells us the size of the football field, 
how to keep score, the size of the 
ball, and more. Math tells us how fast 
we are going, especially in a vehicle, 
say 70 mph. We use math to tell time 
throughout the day, when to do or 
not do things. 

a

b

c

Photos 5 and 6—Showing how a 
screw is an inclined plane wrapped 

around a rod

Fig. 4— 
Pythagorean 
theorem
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i
T'S been 10 years since the article 
“How Does FERPA Affect You?” 
appeared in techdirections. Dur-
ing this time Career and Techni-
cal Education (CTE) and STEM 

instructors and administrators have 
applied the guidance offered to nu-
merous real-world classroom situa-
tions. The information I provide here 
updates various components of the 
Family Educational Rights and Priva-
cy Act (FERPA) and how they apply 
to situations frequently encountered 
by CTE and STEM educators. (Note 
that I do not intend this as legal 
advice and recommend consulting a 
lawyer if a legal issue arises).  

While much of the original infor-
mation is still relevant, FERPA has 
been amended several times since 
2007. Additionally, over the last 10 
years the Family Policy Compliance 
Office (FPCO) of the Department of 
Education has produced a number of 
guidance letters, and several court 
cases have shed light on individual 
FERPA issues. Specifically, clarity has 
been provided regarding how FERPA 
applies to health and safety emer-
gencies, email, social media, video 
surveillance of hallways and school 
busses, dually-enrolled students, 
requests for public records, and its in-
tersection with Section 504, the ADA, 
Title IX cases involving harassment 
and discrimination, and the Clery Act. 

FERPA, also known as the Buckley 
Amendment, was enacted in 1974 to 
oversee the privacy, discharge, and 
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accuracy of educational records. 
Many administrators and instructors 
that manage CTE and STEM pro-
grams are uncertain how FERPA ap-
plies to their secondary and postsec-
ondary students. Moreover, because 
today nearly all student records are 
digitized and communicated elec-
tronically, CTE and STEM instructors 
have an even greater responsibility 
to protect students’ privacy to avoid 
discrimination, identity theft, and 

unauthorized disclosure (U.S. Depart-
ment of Education, n.d.).     

CTE and STEM programs pres-
ent unique challenges regarding 
the privacy of student records. For 
example, personnel involved in 
CTE and STEM education are often 
called upon to write recommenda-
tion letters, and must interact with 
employers participating in various 
work-based training initiatives. Also, 
because of tech prep agreements and 
other such collaborative endeavors 
engaged in by postsecondary institu-
tions with dual-enrolled secondary 
students, instructors can be faced 
with differing criterion regarding 
the disclosure of information under 
FERPA with students and parents. 

FErPA overview
FERPA guidelines apply to elemen-

tary, secondary, and adult students 
in public and private institutions that 
receive federal funds and provide 
very explicit regulations regarding 
the privacy and release of students’ 
educational records (Hall & Marsh, 
2003). FERPA defines an “education 
record” as “records that contain 
information directly related to a 
student and which are maintained by 
an educational agency or institution 
or by a party acting for the agency or 

institution” (U.S. Department of Edu-
cation, 2011, p. 2). 

 More specifically, education 
records may include a student’s 
date and place of birth; parental 
information; grades, test scores, and 
courses taken; special education 
records; disciplinary records; medi-
cal and health records; attendance 
documentation, schools attended, 
awards, and degrees earned; and 
personally identifiable information 
such as the student’s identification 
code, social security number, pic-
ture, and other information that can 
used to identify the student (NSBA, 
2017). These records may appear in 
handwriting, print, computer media, 
video or audio tape, film, microfilm 
and microfiche and are not necessar-
ily maintained in an official student 
file, but may be in a teacher’s pos-

Part 1

Thomas V. Toglia is an adjunct 
professor of education law and ethics, 
Lenoir-Rhyne University, Asheville, 
North Carolina.

Many administrators and instructors 
that manage CtE and StEM 
programs are uncertain how FErPA 
applies to their students.



22 techdirections ◆ september 2017

session (Hall & Marsh, 2003). Equally 
important, there are certain types 
of documents that FERPA does not 
define as education records. These 
include sole possession notes made 
by teachers such as grade books, 
treatment records pertaining to 
adult students (e.g., notes from a 
physician), records developed by law 
enforcement agencies, employment 

records pertaining to student em-
ployment, and alumni records (Hall & 
Marsh, 2003). 

The release and access proce-
dures governing these records are 
quite different depending on the age 
of the student. For example, parents 
and legal guardians of students 
under the age of 18 have the right 
to inspect and review their child’s 
educational records, and they can 
request that a school make correc-
tions to records they believe are in-
accurate or misleading. Also, in most 
cases involving minors, schools must 
obtain parental permission to release 
information from a student’s educa-
tional records (U.S. Department of 
Education, 2015). Once the student 
reaches the age of 18 or enrolls in a 
postsecondary institution, they are 
designated as an “eligible student” 
and the rights of privacy and consent 
provided by FERPA are transferred 
to the student (NSBA, 2017). When 
students are dually-enrolled (e.g., a 
current high school student taking 
courses at a local community col-
lege) the FPCO has provided specific 
guidance regarding FERPA records. 
In this situation, the student has the 
rights regarding records at the col-
lege, but the parents retain the rights 
to records held at the high school. 
Also, FERPA allows the college and 
the high school to share information 
(FPCO, 2012). 

There are exceptions where 
FERPA allows institutions to disclose 

educational records without the 
consent of parents or an eligible stu-
dent. These parties or circumstances 
include:

l school officials with legitimate 
educational interest;

l other schools to which a stu-
dent is transferring;

l specified officials for audit or 
evaluation procedures;

l appropriate parties in connec-
tion with financial aid to a student;

l organizations conducting cer-
tain studies for or on behalf of the 
school;

l accrediting organizations;
l to comply with a judicial order 

or lawfully issued subpoena;
l to the parents of a “dependent 

student” as defined by the Internal 
Revenue Service;

l appropriate officials in cases of 
health and safety emergencies; and

l state and local authorities, with-
in a juvenile justice system, pursuant 
to specific state law (Meyers, 2016).

The stipulation containing “legiti-
mate educational interest” requires 
further consideration. Hall and 
Marsh (2003) report that school of-
ficials have a legitimate educational 
interest if it is “…specific to their 
duties” (p. 296). For example, coun-
selors and academic advisors may re-
view educational records of students 
with whom they are working to assist 
in planning courses of study, but it 
would not be considered a legitimate 
educational interest for the registrar 
to randomly browse student records 
(Hall & Marsh, 2003). 

There is one notable exception to 
the release of “personally identifiable 
information” which relates to compli-
ance reporting in accordance with 
the Carl D. Perkins Career and Tech-
nical Education Improvement Act of 
2006 and the Workforce Innovation 
and Opportunity Act (WIOA). As 

performance indicators, both Acts re-
quire certain wage and employment 
data that are linked to a student’s 
social security number. To satisfy 
these accountability mandates, the 
Department of Education provides 
guidance regarding the disclosure of 
FERPA protected information for per-
formance accountability purposes 
(Joint Guidance, 2016). Essentially, 
operating under the “audit or evalua-
tion” exception, an authorized repre-
sentative of a state or local education 
authority may be provided access 
to a student's personally identifiable 
information from education records 
in order to audit or evaluate a fed-
eral- or state-supported education 
program.

FERPA also permits what is known 
as “directory information” to be 
disclosed without specific consent of 
the parent or eligible student. Direc-
tory information is identified as infor-
mation “…contained in an education 
record of a student that would not 
generally be considered harmful or 
an invasion of privacy if disclosed” 
(AACRAO, 2006, pp. 7-8). Directory 
information may include a student’s 
name, address, telephone number, 
email address, date and place of 
birth, photograph, major field of 
study, full- or part-time enrollment 
status, dates of attendance, degrees, 
honors, awards, and the weight and 
height of athletes. 

However, directory information 
may never include a student’s race, 
gender, social security number, 
grades, GPA, country of citizenship, 
or religion (AACRAO, 2006). Also, in 
2011 FERPA was amended to add to 
directory information a student iden-
tification number or other personal 
identifier displayed on a student's 
ID badge as long as the ID number 
cannot be used to gain access to 
education records unless used with 
additional factors that authenticate 
the student's identity, such as a PIN 
or password. 

Although it is permissible to re-
lease directory information without 
prior consent, institutions must noti-
fy parents and students regarding the 
types of information the school or 
college has designated as directory 
information and provide parents and 

there are exceptions where FErPA 
allows institutions to disclose 
educational records without the 
consent of parents or student.
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eligible students with procedures to 
opt-out of the release of all or part of 
its contents (NSBA, 2017). However, 
to maintain a safe and orderly envi-
ronment, parents or students “may 
not opt-out or otherwise prevent…an 
institution from requiring students to 
wear [ID] badges that are designated 
as directory information” (Feder, 
2013, p. 4). Likewise, FERPA does not 
allow a student to opt out of direc-
tory information in order to remain 
anonymous in a face-to-face class-
room or online.  

At the elementary and secondary 
levels these rights are communicated 
annually to parents by formal letter. 
Community and technical colleges 
and universities usually publish this 
notification in student handbooks, 
course schedules, college catalogs, 
and post it at the institution’s web-
site.

FErPA’s relation  
to other Federal laws  
and Enactments

Since FERPA’s enactment in 1974, 
it has been amended several times in 
light of new developments. Also, in 
the past 43 years much has occurred 
legislatively and in public policy. As 
such, additional laws and regulations 
have evolved that now intersect with 
FERPA and present new challenges 
for CTE and STEM educators working 
with students in the twenty-first cen-
tury. Specifically, the USA Patriot Act, 
Every Student Succeeds Act (former-
ly the No Child Left Behind Act), Pro-
tection of Pupil Rights Amendment, 
the Health Insurance Portability and 
Accountability Act, the Improving 
Educational Results for Children with 
Disabilities Act, Section 504, the ADA, 
Title IX, and the Campus Security 
(Clery) Act all include legislation that 
redefine or extend the privacy provi-
sions afforded by FERPA.

Due to the events that occurred 
on September 11, 2001, colleges 
and universities began receiving 
an increased number of requests 
for information regarding students 
that are attending their institutions. 
These requests raised new questions 
related to FERPA and the release of 
educational records.  As a result, the 
Uniting and Strengthening America 

by Providing Appropriate Tools 
Required to Intercept and Obstruct 
Terrorism (USA Patriot) Act of 2001 
amended FERPA to allow federal law 
enforcement officials, with a court 
order, access to educational records 
“without the consent or knowledge” 
of the parents or eligible student 
when investigating alleged terrorism 
(Kaplin & Lee, 2014). Prior to this 
amendment, school officials were re-
quired to notify parents and eligible 
students when educational records 
were disclosed to law enforcement 

officials possessing subpoenas. Ad-
ditionally, Section 507 of the USA 
Patriot Act released educational 
institutions from their duty to record 
such disclosures and from any liabil-
ity associated with the production 
of educational records relevant to an 
authorized investigation of terrorism 
(Kaplin & Lee, 2014). 

In 2009, particularly due to an 
increase in campus violence and 
school shootings, FERPA was amend-
ed to provide significant guidance 
regarding the release of personally 
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identifiable information without 
consent in cases involving health or 
safety emergencies. More specifical-
ly, this FERPA exception was essen-
tially in response to the 2007 Virginia 
Tech shootings where it was later 
determined that information that 
may have prevented this disaster 
was not shared because many faculty 
and staff were afraid they would be 
violating FERPA if they disclosed 
detailed mental health information 
regarding the shooter. As a result, 
the new guidance clarified that insti-
tutions “could disclose personally 
identifiable information, without con-
sent, from education records to ap-
propriate parties, including parents, 
whose knowledge of the information 
is necessary to protect the health 
and safety of the student or others” 
(Rinehart-Thompson, 2009, ¶ 9). 

While this FERPA exception has 
the potential to save numerous lives, 
it does come with certain guidelines. 
The Amendment indicates that 
“within a reasonable period of time 
after a disclosure is made [the] insti-
tution must record in the student’s 
education records the…threat that 
formed the basis for the disclosure, 
and the parties to whom the informa-
tion was disclosed” (U.S. Department 
of Education, 2011, p. 4). Also, it is 

the health and safety exception that 
allows institutions to include person-
ally identifiable information in timely 
warning (emergency alert) messages 
sent to all personnel and students 
during an active emergency as de-
scribed in the Campus Security Act. 

Another significant Act that 
amended FERPA guidelines is the 
No Child Left Behind (NCLB) Act of 
2001. Specifically, the NCLB Act (re-
authorized in 2015 as the Every Stu-
dent Succeeds Act [ESSA]) requires 
schools to provide certain “directory 
information” (names, addresses, 

and phone numbers) to military 
recruiters. However, the ESSA also 
stipulates that educational institu-
tions must notify parents of this 
requirement and provide parents the 
opportunity to opt-out of this disclo-
sure (U.S. Department of Education, 
2017). In addition, the ESSA requires 
schools to transmit disciplinary re-
cords of students transferring to any 
public or private school. The ESSA 
further requires schools to provide 
evidence to the U.S. Department of 
Education that a plan to transfer 
these records is in place and that 
schools notify parents in their an-
nual FERPA communication that such 
disclosure will occur. 

The Every Student Succeeds Act 
(ESSA) of 2015 continues to provide 
parents and children additional 
rights to privacy regarding certain 
types of student surveys under the 
Protection of Pupil Rights Amend-
ment (PPRA) of 1998. According to 
these provisions, schools conducting 
surveys funded by the U.S. Depart-
ment of Education must obtain writ-
ten permission before minor children 
can participate in surveys that reveal 
personal information related to po-
litical affiliations, mental and psycho-
logical problems, sexual behaviors, 
religious practices, and certain other 

behaviors, practices, and legally 
recognized privileged relationships. 
The PPRA, as amended, also gives 
parents the right to inspect surveys 
and opt-out of any survey regard-
less of the funding source; and gives 
parents the right to opt their child 
out of any non-emergency invasive 
physical examinations not necessary 
to the immediate health and safety 
of the student. Furthermore, these 
additional rights under the PPRA 
must be communicated directly to 
parents by U.S. mail or email (NSBA, 
2016). Importantly, FERPA and PPRA 

work to together to protect student 
privacy. In practical terms “…FERPA 
protects information the school 
already has on record and PPRA pro-
tects information that schools do not 
have but can collect” (Garcia-Kaplan, 
2015, ¶ 3).  

FERPA also has a connection with 
the Health Insurance Portability 
and Accountability Act (HIPAA) of 
1996. HIPAA was enacted to ensure 
that individuals have access to their 
health records and that information 
contained in those records is not 
available to unauthorized persons 
(Teeter, 2017). While the provisions 
stipulated in HIPAA apply to all indi-
viduals, HIPAA specifically indicates 
that health information regarding 
minors and eligible students that 
is maintained by schools is part of 
the student’s “education records” 
and therefore is no longer subject to 
HIPAA regulations, but rather falls 
under all previously discussed poli-
cies related to the privacy of educa-
tional records defined in FERPA. 

Together, HIPAA and FERPA en-
sure that all individuals are afforded 
privacy regarding the management 
of their health records. For example, 
health information entered by a 
school nurse becomes part of the 
student’s educational record and 
is therefore governed by FERPA. In 
contrast, if health care is available on 
school property, but is provided to 
non-students, the disclosure of the 
non-student's identifiable heath in-
formation does not fall under FERPA 
(which applies only to student re-
cords), but rather is subject to HIPAA 
guidelines (Teeter, 2017). 

The reauthorized Improving Edu-
cational Results for Children with 
Disabilities Act (IDEA) of 2004, often 
referred to as the New IDEA, calls for 
increased fair record-keeping proce-
dures and confidentiality regarding 
the records of students with dis-
abilities. These records may include 
formal and informal assessments, an-
ecdotal records, behavior lists, and 
checklists. Importantly, “all records 
pertaining to services provided un-
der the IDEA are considered “educa-
tion records” under FERPA [and] are 
therefore subject to the confidential-
ity provisions of both Acts” (National 

HiPAA was enacted to ensure that 
individuals have access to their health 
records and that those records are not 
available to unauthorized persons.
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Forum on Education Statistics, 2006, 
p. 6). Clearly, as more students with 
special needs are served by inclusive 
education, CTE and STEM instructors 
and administrators will need to stay 
well-informed regarding students’ 
and parents’ rights.

Similar to the application of 
FERPA to IDEA at the secondary 
level, there are certain FERPA privacy 
concerns that apply to postsecond-

ary students being served by Section 
504 of the Rehabilitation Act and 
the Americans with Disabilities Act 
(ADA). Essentially, in addition to 
Section 504 and ADA confidentiality 
protocols, FERPA normally prevents 
the institution's disability office from 
disclosing a student's underlying 
disability. Disability office personnel 
may only provide faculty with the 
specific accommodations as detailed 
in the accommodation plan. How-
ever, under FERPA, a faculty member 
may be permitted to inspect a stu-
dent's disability office records if the 
student consents or without consent 
if the faculty member is identified as 
a person with a “legitimate educa-
tional interest” (U.S. Department of 
Education, 2004, ¶ 13). 

Lastly, Title IX, which states that 
“no person in the United States shall, 
on the basis of sex, be excluded from 
participation in, be denied the ben-
efits of, or be subjected to discrimi-
nation under any education program 
or activity receiving federal financial 
assistance” (Kaplin & Lee, 2014, p. 
805) becomes a potential FERPA 
issue of interest when institutions, 
in compliance with Title IX, notify 
harassed students of the outcome of 
an investigation. However, Helfrich 
(2013) summarizing the U.S. Depart-
ment of Education’s Office for Civil 
Rights (OCR) guidance in this matter 
states “…that sharing such informa-
tion does not violate FERPA as the 

outcome of the complaint directly 
relates to the student who made it. 
Therefore, this means that a school 
may share with a student who made 
a substantiated complaint of sexual 
harassment that the harassing stu-
dent has been disciplined and what 
discipline has been imposed” (Hel-
frich, 2013, ¶ 4). Moreover, the U.S. 
Department of Education specifically 
states: 

FERPA continues to apply in the 
context of Title IX enforcement, but if 
there is a direct conflict between the 
requirements of FERPA and the re-
quirements of Title IX, such that en-
forcement of FERPA would interfere 
with the primary purpose of Title IX 
to eliminate sex-based discrimination 
in schools, the requirements of Title 
IX override any conflicting FERPA 
provisions. (2001, p. vii). 

Part 2 of “How Does FERPA Affect 
You?: 2017” will appear in the Octo-
ber issue of techdirections. 
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R
ARELY does a day pass 
without a headline in 
the technology trades, 
business magazines, or 
newspapers about the 

tech skills gap. Some sources claim 
there may be as many as half a mil-
lion unfilled IT jobs open in the U.S. 
at any given time.

Compounding the issue, the U.S. 
Bureau of Labor Statistics projects 
that IT occupations are expected to 
grow 12 percent by 2024. We also 
know that many in the tech industry 
are now nearing retirement age. If 
most of these tech-related positions 
go unfilled now, how will we ever 
close the tech employment gap? 

As this gap grows, many parents 
of teenagers worry about what their 
kids will do for a living after college 
—if they can even afford to go to col-
lege in the first place. These parents, 
a group to which I belong, live at a 
time when College Board statistics 
tell us that tuition at a private four-
year institution costs about $44,000 a 
year. More than 40 million people are 
carrying a combined total of more 
than $1.3 trillion in debt from student 
loans. 

Like the tech skills gap, this situa-
tion is daunting and unprecedented. 
Yet, as the CEO of a philanthropic 

educating the next generation 
of technologists

organization in the IT realm —and a 
parent with four kids, two of whom 
are approaching their tweenage 
years —I’m optimistic. Why? Because 
some of Generation Z, the large and 
culturally diverse cohort of children 
born during the mid-90s and later, is 
ready to start work. Already making 
up a quarter of the U.S. population, 
Gen. Z-ers will account for more than 

20 percent of the workforce in the 
next five years.

How do we get Gen. Z-ers onto a 
tech career path, and who will influ-
ence this rising generation the most? 
Turns out, it’s their parents, with 
teachers coming in second ahead 
of peers and other family members. 
According to the “Teen Views on 
Tech Careers” study from Creating 
IT Futures, teens rely on their par-
ents for career advice 2:1 over any 
other source. While not as influential 
as parents, teachers have the edge 
on friends and all other categories 
included in our research—even guid-
ance counselors and coaches.

What should parents and teachers 
tell kids about technology careers? 
We believe they should be leading 
kids to become more than techni-
cians. They should be a team that’s 
raising technologists. 

“Technologist” is not a term we 
hear often in the business world, but 
it should be. It is a label that applies 
not only to the day-to-day work of 
people in companies of all shapes 
and sizes across the country, but 
also to a broad spectrum of indus-
tries beyond those that create soft-
ware and build hardware. 

So, who is a technologist? Tech-
nologists have diverse interests and 
multifaceted personalities, but most 
share these five traits:

1. A technologist thinks Strategy 
First. 

The definition of “strategy” is a 
“plan of action or policy designed 
to achieve a major or overall aim.” 
Technologists favor strategies be-
fore tactics —i.e., the actions and 
activities implemented to achieve an 
objective. Before they start working 
with technology or put technology 
to work, technologists step back and 
plan.

2. A technologist Has a Passion 
for Solving Problems and a 
General Sense of Curiosity. 

Technologists don’t see problems 
as obstacles to avoid. Rather, they 
consider problems to be opportuni-
ties for solutions. Their innate cu-
riosity leads them to confront chal-
lenges even when those solutions are 
not obvious.

3. A technologist Sees 
technology in a Constructive 
Context 

Technologists appreciate that, in 
the broadest sense, technology is a 
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tool with a value determined by its 
application for the benefit and as-
sistance of people, whether in their 
personal or professional lives.

4. A technologist Believes tech is 
About Humans, Not Hardware 

Technologists see gadgetry as 
solutions that serve people. No 
gadget has value unless it helps a 
customer, colleague, citizen, pa-
tient, or any other type of person a 
technologist may encounter during 
their career.

5. A technologist values respect, 
Cooperation, and Collaboration 

Technologists maintain a positive, 
helpful disposition on the job and in 
relationships in or out of the work-
place. They respect their employers’ 
codes of conduct, appreciate the 
contributions of colleagues, and 
understand that going rogue isn’t 
the best way to analyze a problem, 
execute a strategy, or implement a 
solution in a business context.

Despite their positions of influ-
ence, parents and teachers cannot 

raise the next generation of tech-
nologists to close the skills gap by 
themselves. They will need the sup-
port of employers and role models 
from the array of successful technol-
ogists already working in the tech 
field today. If those technologists 
share what they love about what 
they do for a living, the process of 
narrowing the IT skills gap will ac-
celerate.

But just picking up the pace is 
not enough. Parents, teachers, and 
role models from business and other 
walks of life need information and 
insight to become good career guides 
for the next generation of technolo-
gists.

So, Creating IT Futures developed 
How to Launch Your Teen’s Career in 
Technology: A Parent’s Guide to the T 
in STEM Education. This handbook 
helps connect the mounting demand 
to the growing supply, a primary 
counselor to the advisors that par-
ents and teachers want to be. 

In the book, eager parents and 
teachers leading Gen Z learn that 
technology is about logic, creativity, 

and solving problems. They see that 
a career in technology is accessible 
with or without a four-year degree 
through multiple paths to positions 
across companies and industries. 
Not only does the book point the 
way for parents to direct their teens, 
it lays stepping stones and shares 
stories from other parents, other 
educators, and executives who have 
made the journey.

As the guide’s author, I have my 
head and heart engaged in this sub-
ject matter for personal, as well as 
professional, reasons. I have raised 
two children through college and 
now, as mentioned early, have two 
more approaching middle school 
years. I know firsthand the value of 
information and insight from commit-
ted credible sources. 

That’s why, in closing, we are 
offering techdirections readers free 
digital versions of How to Launch 
Your Teen’s Career in Technology: A 
Parent’s Guide to the T in STEM Educa-
tion. Please visit www.TinSTEM.com 
and enter the coupon code TDCITF17 
to download your PDF. 

Mascot Math
1. Tipton Tigers
2. Brighton Bears
3. Pittsfield Pirates
4. Winston Wildcats
5. Shoreline Sharks
6. Roscommon Rams
7. Hawthorn Hawks
8. Watertown Wasps
9. Springville Spiders
10. Coldwater Cowboys

To solve the puzzle, let A = 
Shoreline Sharks, B = Springville 
Spiders, C = Coldwater Cowboys, 
D = Tipton Tigers, E = Pittsfield 
Pirates, F = Watertown Wasps, G = 
Roscommon Rams, H = Brighton 
Bears, I = Winston Wildcats, J = 
Hawthorn Hawks. Then you can 
write the following ten equations:

(1)   D + B = 10
(2)   A + C = 5 * E
(3)   H + B = E + F
(4)   A + J = E + B
(5)   B = A + I
(6)   C = F + H
(7)   G = H + E + 1
(8)   G + E = H + 7
(9)   G + H = E + 5
(10)   A + I + F = 17
Begin with equations 7, 8, and 

9 to solve for E, G, and H. Substi-
tute equation 7 in both equation 
8 and 9:

H + E + E + 1 = H + 7
2E = 6       E = 3

H + E + 1 + H = E + 5
2H = 4        H = 2
Then G = 2 + 3 + 1 = 6
Now substitute the values for E, 

G, and H in the equations.
A + C = 15
2 + B = 3 + F,  B = 1 + F
A + J = 3 + B
C = F + 2
So B = A + J - 3
A = 15 - F - 2   A = 13 - F
A = 1 + F - I
13 - F = 1 + F - I
I = 2F - 12
A + F + I = 17
13 - F + F + 2F - 12 = 17
So, F = 8
Now, A = 5 and I = 4
Then B = 1 + 8 = 9 and D = 1.
C = 8 + 2 = 10 (from equation 6)
5 + J = 3 + 9 so J = 7 (from 

equation 4)

How Many F’s?
6! (Did you count the 3 OF’s?)

Bevy of Barnyard Beasts
He has 30 pigs and 40 chickens.
Let p = the number of pigs, and 

c = the number of chickens. Then
p + c = 70 and 4p + 2c = 200
p = 70 – c
4 (70 – c) + 2c = 200
280 – 4c + 2c = 200
80 = 2c
c = 40, p = 30

More Than Fun Answers
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product spotlight the newest and best  
for CtE and StEM classes

lucifer red Devil Box Furnaces
Lucifer Furnaces’ Red Devil furnaces for rugged, 

dependable, 
energy-efficient 
heat treat-
ing.  Harden, 
draw, and an-
neal to 2200°F. 
Prewired, easy 
to install, and 
shipped ready 
for connection 
to main power 
supply. Many custom options available. Safe, simple, 
dependable operation. Excellent, economical intro-
duction to metallurgy. 

lucifer Furnaces, inc.
www.luciferfurnaces.com • 800-378-0095

your Students Can learn AutoCAD  
and AutoCAD 3D Quickly and Easily!

Beginning and Advanced AutoCAD 
2018 Exercise Workbooks now available! 
Both have been completely updated for 
the PC versions of AutoCAD 2018 and 
2018 LT, including the ability to import 
SHX fonts when importing documents 
into AutoCAD. The Beginning Workbook 
includes 30 lessons with step by step 
instructions. Also available—AutoCAD 

3D Modeling Exercise Workbook, featuring eight 
lessons and four modeling projects, all heavily illustrated.

Industrial Press, Inc. • 203.956.5593
industrialpress.com • info@industrialpress.com

Electronics/Electricity 
training Activities

Interactive software makes learn-
ing exciting. Topics from Ohm’s 

law to Op Amps and digital trouble-
shooting are covered. Programs are 
available for teaching digital meter 
use. Use your current textbooks and 
curriculum. Activities provide imme-
diate feedback and grading. Scores 
can be printed or stored on disks. 
Learning activities are constructed 
using random variables to assure 
varied experiences. Download “no 
obligation” trial software programs 
from our website.

EtCAi Products
800-308-0154 • Fax 901-861-0233 
info@etcai.com • www.etcai.com

3D Design Made Easy!
No knowledge of programming is necessary. With Grass-

hopper, students can build precise, 
customizable Rhino objects by 
simply dragging boxes around the 
screen and connecting them with 
virtual “wires.” This work provides 
an introduction to modeling objects 
with Grasshopper, and through a 
series of examples and tutorials, us-
ers will learn how to build complex 
objects by combining simple com-
ponents. Applications include both 
NURBS surface modeling and mesh 
manipulation techniques. 

industrial Press, inc.
203.956.5593 • industrialpress.com

info@industrialpress.com

Safety Supplies 
for industrial Arts

Are your students pre-
pared for the new school 
year? You will find all the 
safety products needed to 
keep them protected in your 
industrial arts classroom. 
Take care of all your needs 
including glasses, goggles, earplugs, faceshields, welding helmets, 
gloves, denim aprons and more. Order online, request a mail piece 
or download a pdf at www.school-safety.net.

olsen Safety Equipment Corp.
800-343-6461 • www.school-safety.net
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monthly marketplace
Make 
Small 

Machines 
Safer

We know that making school 
shops safe is not easy. Our 

SENSiNG-SAF-StArt®  
helps by making small machines 
(like table saws and band saws) 
safer by preventing them from  

restarting after a power  
interruption. You can go to our 
web site jdsproducts.com and 

order from one of our  
distributors like Midwest  

Technology Products.

Electronics Software
For Windows 7/Windows 8/Windows 10

F Topics from Ohm’s law to Op Amps
F Works with any textbook  

or curriculum
F Teaches digital meter use

F Scores are printed or stored

Free Trials at Website!
ETCAI Products

800-308-0154
www.etcai.com info@etcai.com

Step-by-Step 
Approach to 
Understanding and 
Mastering Autodesk® 
revit Software

The Autodesk® Revit Basics 
Training Manual focuses on the 
heart of the Revit software, so that 
users can improve their speed and 
productivity in classroom projects. 
It features the nuances of complex 
design software, with easy-to-
grasp explanations and hundreds 
of illustrations to follow for visual 
learners. Students learn to navigate 
the software as beginners, or use 
the work as a quick reference to 
increase their productivity.  

industrial Press, inc. 
203.956.5593

industrialpress.com
info@industrialpress.com

Welding training Curriculum
HIWT offers 

world-class 
curriculum 
materials on 
all major pro-
cesses based 
on AWS® 
Entry Level 
SENSE criteria 
(QC10 and 

EG 2.0).  Our complete training programs include DVDs, 
instructor guides, and student workbooks. Designed with 
input from instructors, video modules present core infor-
mation and model proper technique so that students can 
work independently with the aid of their workbooks and 
coaching from their instructor. Visit our website to see a 
complete line of offerings.

Hobart institute of Welding technology
937-332-9500 • www.welding.org

industrial Skills  
training Solutions

Techno CNC Systems Educational Sector offers 
high-speed, affordable, industrial-quality CNC rout-
ers, plasmas, and laser machines with work areas 
available from 12" × 
12" to 5' × 10'. 
All Techno 
machines 
are perfect 
for class-
rooms, 
offer end-
less STEM 
opportuni-
ties, and make it easy 
and exciting for educators to prepare students 
for technical manufacturing jobs. Every machine 
is installed and supported by local Techno CNC 
Systems representatives to ensure a successful 
startup.
Techno CNC Systems, LLC • Educational Sector 

631-648-7481 • www.techedcnc.com 
technosales@technocnc.com

Buy from techdirections advertisers!
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more than fun

See answers on page 27.

x

We pay $25 for brainteasers and puzzles and $20 for cartoons used on this page. Preferable theme for all 
submissions is career-technical and STEM education. Send contributions to vanessa@techdirections.com or mail to 
“More than Fun,” Po Box 8623, Ann Arbor, Mi 48107-8623.

Mascot Math
Determine the rankings of the top 10 teams from the 10 clues below. 

Each logo has a value from 1 to 10, and no two logos have the same value.
The teams are: 

Coldwater 
Cowboys

Watertown 
Wasps

Brighton 
Bears

tipton 
tigers

roscommon 
rams

Hawthorn 
Hawks

Winston 
Wildcats

Springville 
Spiders

Pittsfield 
Pirates

Shoreline 
Sharks

How Many F’s? 
Read the sentence below:

Finished files are the result of 
years of scientific study com-
bined with the experience of 

many years.

Now, go back and count the 
number of times the letter “F” 
appears in the sentence. Only go 
over the sentence once. Do not 
“point” to the letters or words 
with your fingers or a pen or pen-
cil. How many “Fs” are there?

Bevy of Barnyard Beasts
A student has some pigs and some 

chickens. He finds that together they 
have 70 heads and 200 legs. How 
many pigs and how many chickens 
does he have?

puzzle devised  
by David pleacher

“By reading my note, you acknowledge 
having read and agreed to my Privacy 

Policy and Terms of Use.”

puzzle devised  
by David pleacher



Fun hands-on activities  
instantly available  

for download,  
formatted  

for classroom use!

only $4.95!

www.techdirections.com/ 
projects.html

if you have questions,  
email vanessa@techdirections.com

Want help jump-starting  
your curriculum this year?

check out  
on-demand  
classroom
Projects!




