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Wouldn’t it be nice to have an Internet-
connected alarm clock that automatically 
sets itself, based on your calendar? You 
would never miss an early appointment, 
never forget to set your alarm and enjoy 
more restful sleep knowing you’ve solved 
the nightmare of regulating your alarms. 
An internet-savvy alarm clock could even 
watch your inbox and wake you up if friends 
or family send you an important email.

This S.M.A.R.T. Alarm Clock uses the 
Arduino Yún, which is a special Arduino 
with two processors. One processor 
runs an embedded version of Linux 
and is connected to the internet over 
Wi-Fi or Ethernet. The other processor 
uses the same chip as the Arduino 
Leonardo microcontroller, allowing the 
Yún to work with most Arduino shields 
and accessories. By using the Arduino 
Yún, this project can talk to complex 
web services with the Linux processor 
and interface with hardware—an LCD 
touchscreen—on the second processor.

The software for the S.M.A.R.T. Alarm 
Clock uses the Temboo service to 

communicate with calendar and mail 
utilities. Temboo is a platform for 
simplifying access to many web services, 
and it has great support for the Arduino 
Yún. To build this project, you’ll need to sign 
up for a free account on Temboo’s website.

Temboo uses what it calls “choreos,” which 
are code shortcuts for various Application 
Programming Interfaces, or APIs. In other 
words, it will help you work with online 
services that would otherwise be very 
time-consuming to code yourself. For 
example, you could parse Yahoo! Weather 
data, receive PayPal payment notifications 
or even submit free-form Wolfram Alpha 
queries. Hundreds of APIs from Amazon, 
NPR, Twitter, YouTube and others are 
available. 

The S.M.A.R.T. Alarm Clock can easily be 
modified or extended to integrate with 
other APIs, but currently is designed to 
set alarms using Google Calendar and 
Gmail services. If you don’t have a Google 
account, make sure to sign up before 
starting the project.

S.M.A.R.T. ALARM CLOCK
Setup for Meetings, Appointments, Reminders and Tasks 
(S.M.A.R.T.), this clock uses an Arduino Yún and your Google 
Calendar to automatically set alarms. And it looks cool too!

1
Sign up for a free account at temboo.com. 
Go to the Account › Applications page and 

retrieve your Account Name, Application Name 
and Key values. Save these values because 
they will be used in the configuration of the 

Arduino sketch. Follow the setup instructions 
on Temboo’s Google Calendar library to enable 

Temboo to access your calendar account. 
Enable Calendar API access for your Google 
account in the Google Developers Console. 

Create a new Client ID and choose the “Web 
application” type. Set the Authorized Redirect 

URI as provided by Temboo’s instructions.

Run the choreo called InitializeOAuth. Once run, visit the 
authorization URL in the output, accept the permissions 
and you should see a blank page. Run the FinalizeOAuth 

choreo using the Client ID and Client Secret values 
from the Google Developers Console and the Callback 

ID returned by the InitializeOAuth choreo. Run the 
GetCalendar choreo with the Client ID, Client Secret and 

Refresh Token values. Save this profile so the Arduino 
sketch can access the calendar credentials through a 
saved profile with a name like “GoogleCalendar.” Go to 

Temboo’s Gmail Inbox Feed choreo. Enter your Gmail 
account username and password, then run the choreo to 

check that it runs successfully. Save the profile for access 
to your Gmail account, just like you did for the Calendar 

account. Give this profile a name like “GoogleMail.”
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S.M.A.R.T. ALARM CLOCK
Setup for Meetings, Appointments, Reminders and Tasks 
(S.M.A.R.T.), this clock uses an Arduino Yún and your Google 
Calendar to automatically set alarms. And it looks cool too!

PARTS
О Arduino Yún microcontroller/computer board RadioShack® 276-357

О 2.8" TFT Touch Shield, for Arduino RadioShack® 277-070/276-382

О  USB speaker such as RadioShack® 40-380 
(Make sure your speaker receives both power and audio over USB.)

О  MicroSD Card such as RadioShack® 55060858  
(Any size card will work; at least 15MB of space is required.)

О USB cable, Micro-B to Standard-A RadioShack® 26-3260

О AC adapter with USB, Enercell® 5V/3.6A RadioShack® 273 -437

TOOLS
О  Computer with USB port, 

running Arduino IDE 
Version 1.5.6-r2 BETA 
free download from arduino.cc

Build the S.M.A.R.T. Alarm Clock. 
www.radioshack.com/DIT 

TM

Follow your operating system’s instructions to format the microSD card with a Yún-compatible file system 
such as FAT or EXT3/4. Power the Yún with a DC wall adapter and configure it to connect to your home 
wireless network. After you save the settings and the Yún reboots, it will be connected to your Wi-Fi network. 
With your computer connected to the same network, get the Yún’s IP address from the Arduino IDE under 
the Tools › Port menu. Open your computer’s command line application and connect to the Yún via SSH. 
After logging in, execute the command “opkg update && opkg install kmod-usb-audio madplay alsa-utils 
python-openssl” to install the necessary dependencies. Plug the speaker’s USB connection into the Yún’s 
USB Host port.

4

3 Download my custom version of the TFT Arduino library. Using the Arduino IDE version 1.5.6, add this library by clicking 
Sketch › Import Library › Add Library. Also download and install the Touchscreen library. Connect the TFT Touch Shield 
to the Arduino Yún by inserting the header pins of the shield into the pins of the Arduino. (The shield won’t sit completely 
flush, as the Ethernet port pushes it up slightly on one end. This is okay and should not affect the connections. Just make 
sure the shield is pushed into the Arduino as far as it will go.)

Download the sketch for the S.M.A.R.T. Alarm Clock. Unzip the archive and open the sketch in the Arduino IDE. Toward the 
top of the sketch, adjust the #define values to match your Temboo account details. The ALARM_FILE value points to an 
MP3 to use for the alarm sound. If you’d like to change the sound, put your own MP3 into the www subfolder and update 
the ALARM_FILE value. Upload the sketch to your Arduino Yún via Wi-Fi. If necessary, update the time zone in the web 
admin panel accessible at http://arduino.local.

5

TM

To use the S.M.A.R.T. Alarm Clock, add an event to your Google Calendar for early the next morning. By default the alarm clock will only look at 
meetings before noon and set itself to go off one hour before the earliest meeting. You can change this behavior by adjusting the #define values 
ALARM_LATEST_HOUR and ALARM_BUFFER_MINS in the sketch. If the alarm goes off, press anywhere on the touchscreen to stop it. To test 
the email functionality, try sending yourself an email with the text “WAKE UP” in the subject. Now your S.M.A.R.T. Alarm Clock is fully configured 
and ready to wake you whenever it’s needed—and let you get some sleep when it’s not.
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BLINDFOLDED, THE CHILD SAT AT A 
TABLE BEFORE A SET OF TOY BRICKS 
AND ANOTHER SET OF CUBES. The child 
was asked to pick them up and sort them, 
putting bricks on one side and cubes on 
the other. It’s a simple but useful task for 
a 3-year-old, one of many object-based 
exercises that Maria Montessori, the 20th-
century Italian physician and educator, used 
to develop an “education of the senses” 
that would help children integrate their 
own experience of the world. Montessori 
noted that children “are very proud of seeing 
without their eyes, holding out their hands 
and crying ‘I can see with my hands.’”

Montessori describes other exercises 
that encourage children to explore the 
sense of touch: setting out metal containers 
of water heated at six degree intervals; 
tablets made of three different woods that 
differ in weight by six grams; other tablets 
that have alternating strips of smooth 
paper and sandpaper. Children were asked 
to recognize the differences and place the 
objects in some order. It is rudimentary 
hands-on learning to engage the senses. 

It reminds me of a felting activity I saw 
at a Mini Maker Faire. Children would dip 
sheep’s wool into a pan of soapy water and 
then pull it out to shape it. As I watched, 
they wanted to play in the sudsy waters, 
splashing, creating bubbles, and causing 
the water to rock from one side to the next. 
The experience was messy and fun, and 
I wondered if this kind of play was new to 
them. Did they not do this at home?

I have said, somewhat jokingly, that young 
kids today seem to have “tactile deficit 
syndrome,” and I get nods from people. 
Today’s toddlers are growing up with the 
touchscreen interface and its look and feel. 
While a touchscreen responds to touch, it 
provides almost no tactile feedback. The 
iPad is more like a remote control, and 
children using it sense the world with eyes 
and ears alone, much like TV.

Montessori believed that this education 
of the senses was important for the child’s 
ongoing development. “To teach a child 
whose senses have been educated is quite 
a different thing,” she wrote. “Any object 
presented, any idea given, any invitation 
to observe, is greeted with interest, 
because the child is already sensitive to 
such tiny differences as those which occur 
between the forms of leaves, the colours 
of flowers, or the bodies of insects.” One of 
the hallmarks of the method is to structure 
the environment and teaching so that 
children become independent, self-directed 
learners. It leads to agency, not apathy.

This philosophy of education later 
became known as “constructivist.” Learning 
is active — we don’t receive knowledge, we 
must construct the world to understand 
it, as with building blocks. In the words of 
Swiss psychologist Jean Piaget, “to invent 
is to learn.” At MIT in the 1980s, Seymour 
Papert, who believed that computer 
technology was a tool for children to begin 
teaching themselves, developed the idea 
of “constructionism.” Papert argued that 
children construct knowledge best when 
they are constructing something real. One 
of Papert’s students was Mitch Resnick, 
who developed the Lifelong Kindergarten 
program at MIT Media Lab to explore the 
role of technology in learning. Resnick 
developed the Computer Clubhouse in 
the 1990s and, more recently, the Scratch 
programming environment for children.

In a paper, Resnick asks the Sesame 
Street question: Which of these things is 
not like the other — computer, television, or 
finger painting? He believes the nonobvious 
answer is television. “Until we start to think 
of computers more like finger paint and less 
like television,” he writes, “computers will 
not live up to their full potential.” Neither 
will our children.

Jay Silver, a student of Resnick’s at MIT, 
followed the strands of constructivism and 

constructionism while at the Media Lab. 
Silver’s unfinished doctoral thesis is titled 
“World as Construction Kit.”

While working on his thesis, his Makey 
Makey project took off  — big time. Silver 
and co-inventor Eric Rosenbaum raised 
more than $500,000 on Kickstarter in 2012, 
and Makey Makey began spreading as 
an entry-level system for young makers. 
At a recent teacher’s conference, I saw 
educators demonstrating how to use it in 
the classroom. In June, Silver was invited 
to bring Makey Makey to the White House 
Maker Faire. He showed up in his usual 
colorful T-shirt and baggy shorts. 

Makey Makey changes the interface for 
computing to almost anything you want, 
and it is a game changer. Children and 
adults can interact with computers in new, 
creative ways. At MakerCon, where Silver 
spoke, a computer snapped our photo 
at the moment that we high-fived each 
other. While one hand touched a wire, our 
other hands completed a circuit when they 
slapped, tripping the shutter. With Makey 
Makey, you don’t have to use a keyboard. 
You can slap hands. To play a piano on your 
computer, you can tap the skin of a banana. 
You can even do it blindfolded.

That you can create a banana piano with 
Makey Makey is a seemingly silly thing — 
but it is also surprisingly important. Silver 
calls it an “invention kit,” a new kind of toy 
or game for “the simultaneous combination 
of exploration and creative action that 
leads to a new way of seeing the world.” 
The banana piano opens up unexplored 
possibilities for interactions between 
computers and humans that have a touch 
and feel. It demonstrates that “computers 
can also be used as a ‘material’ for making 
things,” as Resnick wrote. The material 
world can be organized to interact creatively 
with computers. It’s what the touchscreen-
fixated generation needs — preparing them 
to see with their mind’s eye. 
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Why the 
Banana Piano 

Makes Sense
BY DALE 
DOUGHERTY,  
founder and CEO 
of Maker Media. 
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» Hi! I love your magazine! I bought issue 
1 as soon as I discovered it and have never 
looked back. I noticed on page 102 in Vol-
ume 40, you feature a close-up of a gloved 
hand using the table saw. Wearing gloves 
while using table saws is very, very danger-
ous. Gloves aren't nearly tough enough to 
prevent the table saws from cutting you, 
and they can easily get snagged on the 
blade and drag your whole hand in. 

― A Concerned Reader

» As a journeyman tool and die maker 
(who also teaches engineering at Ohio 
State) I’m a bit concerned about some of 
the photos in Volume 40. On the cover, and 
inside the magazine, you show photos of 
Emily Pilloton wearing a ring made from 
a hex nut. Any machinist will tell you that 
wearing rings, especially large clunky rings, 
around rotating machinery is a damned 
good way to lose a finger. 

Likewise, on page 57 you show a young 
woman with long hair running a band saw. 
A female grad student was killed when her 
ponytail became tangled in a metal lathe in 
a tragic accident at Yale a few years ago. In 
our shops we insist that students with long 
hair pull it back and tie it up.

Having worked in a tool room at GM for 
several years, I can tell you industrial ac-
cidents are generally life-changing events. 
We require all our second-year mechanical 
engineering students to take a “maker 
course,” but we’re absolute fanatics about 
safety. Allowing a young person to be per-
manently maimed by a machine tool is not 
something I would want on my conscience. 

―Blaine Lilly, Columbus, Ohio
 

MAKE: LABS MANAGER SAM FREEMAN 
RESPONDS:
» Thank you both for providing great feed-
back and valid safety points (the Yale inci-
dent shook the entire community). We take 
safety seriously in our own Make: Labs, and 
everyone working in it is instructed on our 
safety procedures, which include (among 
other things) the following:
∙ Never wear gloves around spinning parts. 
This goes for saws, drills and grinders. 
• Likewise, long sleeves should be avoided 
or rolled up, and no loose jewelry or cords. 
Wrist watches, wedding rings, and hair 
must all be securely out of the way.
• Gloves should be worn when welding 
and for high-temperature operations, and 
also when handling rough materials.
• When using power tools, have someone 
around who can get help in an emergency.
• Safety glasses should be worn any time 
there’s a projectile risk. This includes all 
power tools, cutters, and clips. 
• Hearing protection should be worn any 
time there’s significant noise. OSHA rec-
ommends protection for anything above 
89dB, and rates a hand drill at 98dB.
• No open-toe footwear.

Other great safety manuals include: 
web.stanford.edu/dept/EHS/prod/
aboutus/documents/safetyman/
toolsafety.html, and osha.gov/
Publications/OSHA3170/3170-02R-2007-
English.html#Controlling9

» In receiving my new Aug/Sept issue of 
Make: magazine today, I immediately went 
to the Emily Pilloton article on hands-on 

learning. While I laud her initiative and 
efforts with her program, I was a little 
disappointed. Perhaps I’m just having 
an off day? I have been working for five 
years now in urban public school teach-
ing Project Lead the Way curriculum that I 
feel is similar, but vastly broader in scope. 
My kids design and build a wide variety of 
hands-on projects utilizing multiple techni-
cal disciplines. I’d encourage Make: to take 
a look at PLTW in the future. It’s worthy! 
                                           ― Michael David Wheeler

EXECUTIVE EDITOR MIKE SENESE RESPONDS:
 

» Thanks for the note — we’re obviously 
huge fans of what Emily and Project H are 
doing, and we're also always interested in 
hearing about what other organizations 
and projects are underway to help inspire 
and equip the next generation to be hands-
on with tools and technology. Drop us a line 
at editor@makezine.com. 

» Dear Editor(s), I liked your article “Grant 
Imahara’s Hollywood Dream Machine.” I 
liked reading about the different types of 
machines he helped on or made. I also 
liked this because I am on an FTC (FIRST 
Tech Challenge) Team. It is fun to see that 
the skills that I’m learning can be used in 
real life.         ―Sincerely, Jared N.

MAKE AMENDS: 

n HackPittsburgh pointed out that in Vol. 
40’s Most Interesting Makerspaces, we 
erroneously list HackPittsburg in Pittsburgh, 
Philadelphia, rather than Pittsburgh, 
Pennsylvania. All Make: Edit staff report for 
Remedial Geography class.

»  On June 18, 2014, Make: magazine celebrated the National Day of Making (see our 
White House Maker Faire story on page 26) with a Meetup at the Make: office. One guest 
was 11-year-old Riley Mullen, who drove his Roomba-hacked robot right into the Make: 
Labs. Riley also brought his Mini Spin Art project, featured on page 95. Riley sent all of the 
editors handmade cards (example of artwork and message at left and below) featuring his 
artwork after the event. Thank you, Riley, for inspiring us with your creativity and ingenuity.

Dear David (Scheltema — Technical Editor),
Thank you for the behind-the-scenes tour of Make’s office. I really enjoyed seeing the laser 
cutter and magazine layout. Your time and kindness were greatly appreciated. Thank you 
also for letting me scavenge through the “junk” bin. It was like Christmas!  

Sincerely, Riley Mullen

Young Makers and Safety Fundamentals

READER
INPUT
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THE NATURE OF 
PLAY IS EVOLVING IN 
OVERDRIVE. For years, 
kids have been migrating 
away from the historical 
toy categories that made 
the industry an economic 
juggernaut. With the rise 
of mobile, interactive 
screenplay has pulled a 
lot of users away from 
analog toys. With their 
low cost, high production 
values, deep interactivity, 
and (of course) mobility, 
they are, literally, the 
killer app for play. 
Compressing all that play 
value into one experience 
has made it difficult for 
the toy industry — and 
analog toys — to keep up. 

But the reality is more 
complex. The major shift 
isn’t economic; what 
has changed is user 
expectations. Continued exposure to the 
digital world has rewired our brains to ask 
and require more of our products. That’s not 
necessarily a bad thing.

We don’t have to look far for examples of 
how quickly things have changed. Watch a 
young child swipe any common TV or laptop 
screen. After a few quick attempts, you’ll 
see a mixture of frustration, confusion, and 
contempt. The interaction exposes that 
widening divide between the deep, dynamic 
play of the digital world and the mostly 
static world of consumer products. 

Toys, like many traditional products, are 
being disrupted. But mobile apps aren’t 
killing the toy business; they’re forcing it 
to evolve. What is working well in the toy 
business are both classic and next-gen 
products that offer many of the same 
values that are effective in mobile — self-
expression, social engagement, intellectual 
complexity, challenge, mastery, and a 
wide degree of freedom. Both digital and 
physical toys are learning that experience is 

more important than entertainment.
Playable, creative platforms are thriving 

in what is still a tough economy. The sales 
of Crayola, Lego, Imaginext, Play-Doh and 
Magic: The Gathering are booming because 
they leave room for the child’s desires 
without limiting them to a single, close-
ended reality. These platforms function 
more like tools than traditional products: 
Like any great tool, their value is derived 
from what you can make with them.

Another seismic shift in the toy economy 
is in diversity. We’ve seen a boom in 
indie and boutique toys over the last five 
years, giving purchasers more choice 
and resetting the predictable pricing and 
product features built upon international-
scaled business practices. The impact 
is very similar to what happened in the 
comic book industry in the ’80s, when 
independent creators brought a lot of 
variety and innovation into an industry 
that was stalled and mostly dominated by 
superheroes since the ’60s. 

Kickstarter and other 
crowdfunding platforms 
have made it possible to 
cultivate and sell directly 
to niche tastes. We’ve 
seen a huge increase in 
modular action figures, 
construction toys, and 
an amazing spectrum 
of miniature and board 
games, almost none 
of which would have 
been possible prior. 
Every successful launch 
redefines norms and 
forces industry leaders 
to focus on a new path 
forward.

What’s most exciting 
to see is the coming 
impact of maker-driven 
development tools and 
technology. The variety 
of items you can create 
with just a small arsenal 
of equipment — such as 

a 3D printer, Shapeoko, and TinyDuino — is 
nearly limitless. For the first time in history, 
prototyping isn’t a huge barrier to entry.

The emergence of these tools and 
consumer’s growing thirst for new 
approaches is creating a virtuous cycle of 
escalating innovation. We’re all part of a 
growing ecosystem, designers and makers 
using new tool sets to create next-gen tools 
for budding designers, who will create even 
better tools. The network effect of the web 
blurs the lines between professional and 
amateur, building new communities and 
driving markets to become richer and more 
diverse. Users will buy fewer premade 
products and instead spend money 
and time creating their own awesome 
playthings. Consumers will become 
producers and toolmakers. And that is a 
future of toys we can support. 

makezine.com/experience-over-entertainment
SOAPBOX
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WAYNE LOSEY is a veteran toymaker 
and Chief Creative for Modio, a new app that 
enables users to design, customize, and 3D 
print their own unique, poseable characters. 

Experience Over Entertainment
How the toy industry is growing in the right direction. Written by Wayne Losey  Illustration by Jim Burke
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TAKE A 15-MINUTE TRIP TO A BIG-BOX 
STORE AND YOU’LL SEE THE GIRLS’ 
AISLE DOMINATED BY PINK TOYS — dolls, 
play sets, games, and dress-up clothing, 
all in various shades of pink. Aside from 
the color, the toys share another similarity: 
They all encourage specific patterns of 
play that focus on role-play, nurturing, and 
domestic crafting. 
Conversely, the 
boys’ aisle is full 
of action figures, 
erector sets, 
blasters, and 
cars — toys that 
highlight action, 
building, and 
violence.

Gender-based 
toy marketing 
is nothing new, 
but the impact 
on our children 
shapes their 
futures. According 
to the National 
Institute for Play, 
“play shapes our 
brains, creates 
our competencies, 
and ballasts our 
emotions.” If we 
limit the play 
patterns for girls 
through the use of 
segregated toys, 
they will experience only a narrow view 
of the world, suggesting each gender can 
excel only in certain areas. 

For girls, the message is: I cannot be 
good in math and science. In a culture 
charged with strong gender expectations 
and social pressures, young girls develop a 
distorted idea of their expected role in life 
and strive to live up to skewed ideals that fall 
short of their potential. The message has 
been so pervasive that today, women are 
heavily under-represented among working 
engineers, scientists, and mathematicians.

There are a few new engineering toys 

specifically designed for girls that are 
aimed at combatting this effect. GoldieBlox 
and Roominate strive to capture girls’ 
imagination before they lose interest in 
science and math. Created by female 
engineers, these toys focus on building, 
designing, and innovating, play patterns 
usually offered only to boys. However, they 

also incorporate elements of traditional 
girl toys, like dollhouses, parades, and tree 
houses. Some critics worry that the pastel 
colors and overall premise — girls can only 
tackle girly problems — further highlights 
the gender messaging that plagues the 
rest of the toy aisle. Still, parents often see 
these toys as a refreshing gateway to more 
advanced interests, teaching skills and 
concepts that might lead to STEAM fields.

In addition to engineering toys targeted at 
girls, some toymakers are creating gender-
neutral toys. If we want to transform the 
toy market, we need to break the rules and 

work to eliminate gender-typed toys, and 
support toymakers who do the same. 

Still, gender-specific toys are pervasive, 
and it is difficult to find mainstream toys that 
are designed for both sexes and endorsed 
by both parent and child. As we design, 
make, and buy STEAM (science, technology, 
engineering, art, math) toys, we should 

think about the 
message they 
send to children.

Toys and 
activities that 
support types 
of play that 
defy gender 
stereotypes will 
teach the skills, 
experiences, 
and intuition that 
foster an aptitude 
for STEAM fields. 
When faced with 
challenges in 
math and science, 
girls will receive 
a message of 
competence and 
confidence. 

There's no easy 
solution; it'll take 
time, and change 
will have to come 
one girl at a time. 
We can make a 
more immediate 

and significant impact with our girls by 
encouraging them to play with whatever 
toys interest them, despite their color.

The key for parents is not to push their 
daughters one way or the other — not 
every girl should be, or will want to be, 
an engineer. Instead, the goal is to offer a 
variety of toys and a chance for hands-on 
discovery and making, either at home or 
in a local makerspace, and then let them 
choose for themselves. If we foster these 
skills, it will give them the chance to explore 
their own interests, not limited to the 
opportunities defined by their gender. Je
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What Is a “Girl Toy”?
The toys we buy (and make) are sending a message. Make sure it’s the right one.

Written by Anne Mayoral

ANNE MAYORAL is a rocket scientist turned industrial designer who enjoys demystifying science 
and math. She currently works as a freelance designer and teaches hands-on STEAM classes to girls 
in order to cultivate a love of science. See her flowchart for finding good toys for girls on page 54.
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